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F you are deſirous, Courteous Reader, to know what 

HT have perform d in this Edition of the Elements 

e Euclide, I ſhall bere explain it to you in ſhort, 
according to the nature of the Work. I have en- 

deavour d to attain two ends chiefly; the firſt, to be very 

perſpicuous, and at the. ſame time ſo very brief, that 

the Book 15 not ſwell to ſuch a Bulk, as may be 


troubleſome to\carry about one, in both which I think ©. 
I have ſucceeded. Some of a brighter Genius, .and © 
endued with greater Skill, may bave demonſtrated moſt 
of theſe Propoſitions with more nicety, but perhaps. none 
with more ſuccinFneſs than I have; eſpecially fince-T 
alter d nothing in the number and order of the Authors 
Propaſit ions; nor preſum d either to take the liberty of 
rejecting, as leſs neceſſary, any of them, or of reducing 
ſeme of the eaſter ſort into the rank of aids 5 
veral have dene; and among others, that moſt expert 
Ceometrician A. Tacquetus C. (whom I the more 
willingly name, becauſe I think it is but civil to ac 
knowledge that I have imitated him in ſome Points) 
after whoſe moſt accurate Edition I bad no Thoughts of 


attempting any, thing of this nature, till I conſider d® 
that this moſt learned Man thought fit to publiſh only e 


eight of Euclide's. Books, bich be took the pains to | 
explain and embelliſh, having in a manner rejefled li 
+ | «nd underualued the otber ſeven, as leſs appertaining © 
4 to the Elements of Geometry. But my Province was 
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To the R E A D E R. 


erigmally quite diſterent, not that of writing the Ele- 


ments of Geometry after wbat met bod ſcever I pleas'd, 


but of demonſtrating, in as few words as poſſible I 
ceu d, the whole Works of Euclide. As to four of 


the Bocks, Viz. the ſeventh, eighth, ninth, and tenth, 
alibo they don't ſo nearly appertain to the Elements of 
plain and ſolid Geometry, as the fix precedent and the 

two ſubſequent, yet none of the more 5kilful Geome= 
tricians can be ſo ignorant as not to know that they are 


Very feu for Geometrical matters, 901 only | by rea- 
ſen of the mighty near affinity thit is between Arith= 


metick and Geemetry, but alſo for the knowledge of 


both meaſurable and unmeoſurable Magnitudes, ſo ex- 


ceeding neceſſary fir the Doctrine of both plain and ſo- 


lid figures. 'Now the noble Contemplation of the fe 


Regular Bodies that is contain d in the three laſt Bocks, 
cannot without great Injuſtice be pretermuted, fin ge 
| that fer the ſake thereof our ety,tomhs, being a Phi- 
I ſopher of the Platonic Sed, is ſaid to hade compotd 
this uni verſal Syſtem of Elements; as Proclus 1:b. 2. 
 witneſſcth in theſe Words, "Olev I , Ths ovundong 
 $04,018/T5as TAO Ten oalo Thy N nan ploy The 
rf r . Bi ſides, I eaſily porſwaded 
my ſelf to think, that it 5yould not be unacceptable 
io any Lover of theſe Sciences to have in his poſſeſſion 
the whole Euclidean Work, as it is commonly cited 
and celebrated by all Men: Wherefore I reſolv d to 
amis 10 Beek or Propoſition of thoſe that ave found in 
P Herigonius“ Edition, whole Steps T was oblig d 


* 


cl:ſely to follow, by reaſen I 100k a Reſolution to make 


| VIC of 10} of the Schemes of the ſaid Bock, very 
el. for ſeeing that time wou!d not allow me to form 
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To the READER: 


new ones, tho ſometimes I choſe rather to do it. For 


the ſame reaſon I was willing to uſe for the moſt part 


Euclide's cwn Demonſirations, baving only expreſs'd 


them in a more ſuccin Form, unleſs perhaps in the 


ſecond, thirteenth, and very few in the ſeventh, eighth, 
and nimb Bloks, in which it ſeem d not worth my 
while to deviate in any particulor from him: There- 
| fore I am not without good hopes that as to this part 1 
babe in ſ me meaſure [atirfied both my own Intentions, 
and the Deſire of the Studiouss As for ſome certain 
Problems and Theorems that are added in the Scholions © 


(or ſhort Expoſitions) either appertaining (by reaſon of 


their frequent Uſe) fo the nature of theſe Elements, or = 
conducing to the ready Demonſtration of thaſe things 
that follow, or which do intimate the reaſons of ſome 


principal Rules of practical Geometry, reducing them 


to their original Fountajns, theſe I ſay, will not, 1 
Toe, mule tis Bok ll u + Sead - 


Lene As 
Tbe other Butt which 1 levell'd at, is to content 


the Deſires of theſe who are delighted more with ſym- 
bolical than verbal Demonſtrations. In which kind, 
whereas moſt among us are accuſtom'd to the Symbols 


of Gulielmus Oughtredus, I therefore thought beſt 


to make uſe, fur the moſt part, of bis. None bit bert 


(as I know of) has attempted to interpret and publiſh 


whoſe Method (tho indeed moſt excellent in many 


things, and very well accommodated for the particular 


dus poſe of that moſt ingenious Man) yet ſeems in my 
Option to labour under a double Defect, Firſt, in 
regard that, altho of two or more Propoſitions produ- 


cel 
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5 ced. for the Proof of any one Problem or Theorem, the 


To the READER. 


former dont always depend M the latter, yet it don't 
readily enough appear, either from the order of each or 


by any other manner, when they agree together, and 


when not. ; wherefure for want of the bag ek and 
Adjectives, ergo, rurſus, &c. many arfficulties and 
occaſions of doubt do often ariſe in reading, eſpecially 


to thoſe that are Novices. Beſides it frequently bap- 
pens, that.the ſaid Method cannot avoid ſuperfluous 
| Repetitions, by which the Demonſtrations are often- 
times tender d\ tedious, and ſometimes alſo more intri- 


cate, which Faults my Method doth eafily remeay by 
the arbitrary mixture of both Words and Signs: There- 
fore lit what has been ſaid, touching the Intention 


and Method of this little Work, ſuffice. As to the 
reſt, whoever covets to pleaſe bimſelf with what may 


be ſaid, either in Praiſe of the Mathematicks in gene- 


ral, or of Geometry in particular, or touching the Hi- 
| ſtory of theſe Sciences, and conſequently of Euclide 
himſelf, (bo digeſted thoſe Elements) and others 


iS, of that kind, may conſult other Interpreters, 


Neither will I ( as if I were afraid liſt theſe my Eu- 
dea vours may fall ſhort of being ſatisfaFory to all Per- 
8 ſons) alledge As an Excuſe (tho I may very lawfully : 
do it) the want of due time which ought to be em- 


ploy d in this Work, nor the Interruption occaſion d by 
other Affairs, nor yet ihe want of requiſite help for 
theſe Studies, nor ſeveral other things of the like nature, 


But what 1 have here 'employ'd my Labour and Study 
in for the Uſe of the ingenuous Reader, I wholly. 
ſubmit to his Cenſure and Fa | 


dgment, to approve if 
uſeful, or r ject if otherwiſe, m. 
4 3 | | . 8 | I. B. 55 


Immenſa dudum margo commentarn 3s 8 2 
Diagramma circuit minutum; utque Inſula 


Torrente cordis Syſtole ; {ic fufius 


- Tyntibh ge. e denn 10h e nie of 


Kadiuſque mulium debeat ac abacus tibi; 1 
Sic bo, 


, 
5 
5 
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Ad amiciſſimum Vitum, 7. C. de 'EUCLIDE 


contracto, Evonuiouls. = 


TI {um bene! didicit Laconice logui © © 
Senex profundus, & aphoriſmos, induit, 


Problema breve natabat in vaſto mani. 


Sed unda jam detumuit ; & gloſſa arfior 
Stringit Theoremata : minoris anguli 
Lateribus ecce torus Evuclides jacet, 


Incluſus olim velut Homerus in nuce; | © 
Pluteoque ſarcina modo qui incubuit, levis 


En fit manipulus. Felle in eigua latet © ow 
6, ngen: Mat heſis, mats utero Hercules | a POT 
In glande quercus, vel Ithaca Euus in pila. 


Nec mole dum decreſcit, uſu fit minor; 


| Quin autor jam evadit, & cumulatius | 5 1 


Contracta prodeſt erudita pagina. 


Sic ubere magis liquor. e preſſo afftuit gf 


Sic pleniori vaſa inundat ſanguinis 
Procurrit æguor ex Abyle anguſtiis. 
BAROVIANO nomini, ac ſolertiæ. p30 
Sublimis euge mentis ingenium poten ! 
Cui invium ml, arduu m efſe nil ſolet; | 
Sic uſque pergas proſpero conamine, | 


cat indies feracior ſeges,  _ 
Simili colonum germine afiduo beans, 


Spec imen futurs meſſis hic ſiet labor. 
Magnæque fams illuſtria hac præludia. 


« i 
8 0 
. 1 WJ 


Jubenis dedit qui tanta, quid dabit ſenex ? © 


3 


% 


© Car. Robotham, CANT 4. 
Coll. Trin. Sen. Sc. 


Tue 
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1 


” | fort or to de ſubtracted. 


Foo in which they are uſed, 


The Explication of the Signs or 
85 Characters, 

| Equal. 

| | G reaters 


1 Leſſer. 


| | More, or to be added. 
The Differences, or Excels ; | Alſo, that all 


| the quantities which follow, are to be : 
lubtracted, the Signs not being changed. 


* Multiplication, or the Drawing one fide of 
2 Rectangle into another. 
Tze lame is denoted by the Conjunction 
r 


I continued Proportion. 


Signiſſes 


1 


„ The Side or Root of a Square, ot Cube, & 
Q & ꝗ | : | VVV 85 


A Cube. 


UQ | | The ratio of a [quare number to a ſquare 
EEE: = a Co 


Other Abbreviations of words, where-2wer t ho 
occur, the Reader will without trouble underſtand 


of himſelf, faving ſome few, nyich, being of leſs 
general uſe, we refer lo be explained in their 
places, moſt cumm only at the beginnizg of each 
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A Point is that which hath no part. 
II. A Line is a e without 
latitude. 1 8 
III. The ends, or limits, of aline 

* are points. 
IV. A right line is that which lies 
equally betwixt it's Points. 
V. A Superficies is that which hath only lon- 


gitude and latitude. 


VI. The extremes, or limits of a ſuperficies E 
are lines 


VII. A plain ſuperficies is that which lies 


_ equally betwixt it's lines. 


VIII. A plain angle is the inclination af two. 


lines the one to the other, the one touching the _ 


other in the {ame plain, yet not lying in the 
ſame ftrait line. 
IX. And if the lines, which contain the zogle,. 
be gut any, 4 itis e ee . 
2 A | X. Wes . 
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The firſt Book of 
| CG, ſtanding upon a right 
line AB, makes the an- 


58 gles on either fide therof, 

KO an CGA, CGB, equal one to 
FOE WA the other, then both thoſe 
—_—_ x —_— cual angles are right an- 


3 gles; aud the right line 
CG, which ſtandeth on the other, is termed a 
Perpendicular to that (AB) . it ſtandeth. 


Note, When ſeveral angles meet at the ſame point 
(as at G) each particular angle is deſcribed by three 
letters; whereof the middle letter ſheweth the angular 
point, and the two other letters the lines that make 


that angle: As the angle which the right lines CG, 
AG make at G, is called CGA, or AGC, 


that which is greater than 
a right angle; as ACD., 
AII. An acute angle is 
that which is leſs than a 
right angle; as AB. 
_D VIII. A Limit, or Term, 


— 2 —— AAS. 


— — 7 


3 Figure is that which is contained un- 


der one or more terms. 


XV. A Circle is a plain figure contained under 


one line, which is called a Circumference; unto 
which all lines, drawn from one point within the 
figure, and falling upon the circumference there- 
ct, are equal the one to the other. „ 


1 AVI. And that point is 
e as the Center of the cir. 
XVII. A Diameter of a 
circle is a right line drawn 
thro' the center thereof, and 
ending at the circumference 
„ on in ie, the - 
circle into two equal parts. ß 
„%% go XVIII. A 


El. An obtuſe angle is 


is the end of any thing. 3 


lateral triangle, which 
hath three equal ſides; 
00 the . 8 


triangle which hath on- 
| ly two fides equal; as 
the triangle B. 5 


XXV. Scalenum 5s a tri. 
angle whoſe three ſides 
are all unequal; as C. 


EVUcII DEV Elements. 
XVIII. A Semicirele is a figure which is con- 
tained under the diameter and that part of the 
circumference which is cut off by the diameter. 
In the circle EABCD, E « the center, AC the 


diameter, ABC the ſemicircle. 
XIX. Right-lined figures are ſuch as are con- 


tained under right lines 


XX. Three. ſided or trilatetal figures a are ſuch 
as are contained under three right lines. 
XXI. Four-ſided or quadrilateral figures are 


=. fuch as are contained under four right lines. 


XXII. Many-fided figures are ſuch as are con- 


| tained under more right lines than four. 5 


XXIII. Of trilateral 5 
figures, that is, an equi- 


XIIv. Iloſeeles is a 


Az 


* The frf Book = 7 
1 XXVI. Of theſe trilateral 
figures, a right-angled tri- | 
angle is that which hath 
one right angle; as the tri- 5 

angle A. 
XXVII. An amblygonium, 
> or obtuſe-angled triangle, 1 Is 
that which hath one ahgle 
obtuſe; as 83. 
XXVIII. An oxygonium, or 
acute-angled triangle, is that 
which hath three acute an. 
les; as C. 
An equiangular, 0 or equal- 4 
angled figure is that whereof | 
all the angles are equal. Two {| 
| figures are equiangular, if the 

ſeveral ita o the one figure be equal to the | 
ſeveral angles of the other. The ſame 1s to de = 
| underſtood of ien figures. e _ 


——C XXX. of cedeilire: : 
| ral, or four: ſided figures, 
* 0 ſquare i is that whoſe ſides 
8 | are N . right; 

N mw 1 

| — XXX. A Figure on the 
. —Y | one part longer, or a Jong. 
pl: ſquare, is that which hath 


TO | right angles, but not equal 
1 ades z as ABCD. 


XXI. A 


but is not N 
95 as 3A. | 


| drilateral figures beſides 
9 or tables; r 


: gram is a quadrilateral fi. 


are parallel, ee 


Letz s Elements. 


XXXI. A Rhombus, or 
Diamond. ure, is that 
which has four equal ſides, 


XXXII. A Rhomboides, 
is that whoſe oppoſite ſides, \ 


and oppoſite angles, are e- 2 
qual; but has neither e- 


qual nor right 5 as 
GLMH. 8 


xXXXIII. All other . 


theſe are called 1 


A . XXXIV. Parallel, or e- 
8 — uidiſtant right lines are 
# 3 ch, which being in the 
ſame fake. if infinitely produced, would 
never meet; 3 as A and B. 


xXxXXv. A Parallelo- | . c be 


gute, whoſe oppoſite ſides 
as GLH M. 


T 45 | 1 VI 15 


The fro Book of _ 
XxXXXVI. In a parallelo- 


A. 7 gram ABCD, when a dia- 


meter AC, and two lines 

EF, HI. parallel to the fides, 
cutting the diameter in one. 
L and the lame. point G, are 
5 T drawn, ſo that the Paral- 
3 lelogram be divided by them 
into four Pariliciogrames thoſe two DG, GB, 


through which the diameter paſſeth not, ate 


called complements; and the other two HE, FI, 


through which the diameter paſſeth, the ran b 


lelograms ſtanding about the diameter. 
A Problem is, when ſonebing is propoſed 10 be 


done or effected. 


A Theoreme 78, when ſomething i 7s propoſed to "Y 


5 demonſtrated. 


if Corollary ira conſeAary, * ſome conſequent 


truth gained from a preceding demonſtration. 

A Lemma is the demonſtration of ſome premiſe, 
hor: the . 77 the "oy; in Band eee be 
Porter, © F 


Poſtalates o Per ton, 


1 any given point to any other given. 


point to draw a right line. 
2. To produce a right line finite, ſtlait forth 


1 continually. 


3. Upon any center, and at any diſtance, 10 
deleribe a circle | e 


9 equal one to the other. 


As A= B= C. Therefore A= C; or therefore 


Axioms. 


all, A, B, C, are equal the one to the other. 


Note, When ſeveral quaniities are joined the one 
to the other continually with this mar , the firſt 


quantity is by virtue of this axiom equal 70 the lajt, 
aA eve'y one to rem one: In which caſe we often 


a bſtain 


0 
WT 
4 \ 28 

3 


\Hings equal to the fame chi ng, are alſo 


they fill up an equal or the ſame Place, 


Eu CLIDE?s ; Elements. 


ah ſtain from citing the axiom, for brevity's Jak 
alt h the force of the conſequence we thereon. ; 
2. If to equal things you ad equal things, 
the wholes fhall be equal. 
3. If from equal things you take away equal 
things, the things remaining will be equal. : 
If to unequil things you add Squad things, 


the wholes will be unequal, 


5. If from unequal things you take away equal 
things, the remainders will be unequal.  _ 
6. Things which are double to the ſame third, 


or to equal things, are wle one to the other. 
Vncderſtand the fame of tri 


Ae Se. 
7. Things which are half of one and the ſame 


RY thing, or of things equal, are equal the one to 
the other. Conceive the lame of lubtriple, fub- 
= quadruple, &. 


8. Things which agree together, are equal <5 


to the other. 


| The converſe of this axiom is true in right lines 


and angles, but nt in figures, unleſs they be like. 


' Moreover, magnitudes are ſaid to agree, when hs 
parts of the one POE 57041 to the parts 5 the others 


9. Every whole is greater than it's part. FEY 
10. Two right lines cannot have one and the 


fame ſegment (or part) common to them both. 


11. Two right lines meeting in the ſame point, 


if they be both produced, they ſhall necetlarily 


cut one the other in that point. 0 
. 2 All right aner are equal the one to the other, 


es . E Re, | 


13. If atight line BA, falling on two right lines | 
Ae "A 4 A, B, 


8 be frñ Beate . 
AD, CB, make the internal angles on the ſame 
fide, BAD, ABC, leſs than two right angles, 
thoſe two right lines produced ſhall meet on that 
| fide, where the angles are leſs than two right 
angles. NO eh ent 
14. Two right lines do not contain a ſpace. 
15. If to equal things you add things unequal, 
the exceſs of the wholes ſhall be equal to the ex- 
. celsof the additions. 5 
16. If to unequal things equal be added, the 
excels of the wholes ſhall he equal to the exceſs 
of thoſe which were at fiſt, , 
17. If from equal things unequal things be ta- 
ken away, the exceſs of the remainders ſhall be 
equal to the exceſs of what was taken away. 
18. If from things unequal things equal be ta- 
ken away, the exceſs of the remainders ſhall be 
e equal to the excels of the whole. 
159. Every whole is equal to all its parts ta- 
JJ CT 
20. If one whole be double to another, and that 
which is taken away from the firſt be double to 
that which is taken away from the ſecond, the 
remainder of the firſt ſnall be double to the re- 
mind of the 888 
Ihs Citations are to he underſtood in this manner; 


| 
„ 5 | When you meet with two numbers, the firſt ſhews the 
10 „ Propoſition, the ſecond the Book; as by 4. 1. you 
| [ are to underſtand the fourth Propoſition of the 
i | _ firſt Book; and ſo of the reſt. Moreover, ax. de- 


notes Axiom, poſt, Poſtulate, def. Definition, ſch. 
F, on oF: 


— . © tr nt 1 er ne 
1 — — * 2 


20 „„ pad 


= | Pon a finite right line gi- 
ven AB, to deſcribe an 


EvUCLI D E 5 Elements. | . 9 | 


PROPOSITION 1. 


equilateral triangle ACB, 
From the centers A and 


B, at the diſtance of AB, 5 5 


or BA, a deſcribe two cir- '\ 
cles cutting each other in 
the point C; from whence. 


draw two right lines CA, CB. Then is AC cb 1. poſt. 
ABS =BCd = AC. e Wherefore the trian- c r5. def. 


gle ACB is equilateral. Vbich was to be done. d r. ax. 


. Scholium. 3. def. 


After the ſame manner upon the line AB may 

be deſcribed an Iſoſceles triangle, if the diſtances | 

| of the equal circles be taken greater or leſs than 
J I Cone Oo 


PROP. hi 


. 


At a point given A, to make a right line AG e- 

qual %%, BG Zou ð og tn 
From the center C, at the diftanceof CB, a de- a 3. Poſt. 
ſcribe the circle CBE. 5 Join AC; upon which b 1. poſt. 
8 raiſe the equilateral triangle ADC. 4 Produce c 1. 1. 
DC to E. Fiom the center D, at the diſtance of DE, d 2. paſt. 


de- 
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e 2. poſt. deſcribe u the circle DEH; and let DA e be produced 


to the point G in tlie circumference thereof, Then 
AGSg= Cg. = 
1 AG CE lc A0. i war 10 be 5 


z. aæ. done. 


K 15. af 2:7. TRE putting of the point A ien or hour 
4 1. 0X. the line BC varies the caſes; but the conſtruction, 


and the demonſtration, eee where allke, 


2 Schol. ; 
| The line AG might be taken with a pale of b 
compaſſes; but the ſo doing NEE to vs Nomy- 
late, as Proctus well intimates. | Dork 


bs RO p. III. „ 
Tuo right lines, A and 
BC, being given, from the 
ene BC to take away the 
right line BE mm to the 
Leher „ 2 

At the point B a draw 5 
| | the right line BD = A. 
The circle deſcribed from 
hs center B at the/diftance of BD ſhall cut off 


2 4 
a 7 


. þ 15. def. BE 0 F= ==A 4=BE. hich n was to be done, 


C conſtr. 


d I. 4x. | | -PROP, Iv. 


* 


Gs two ) triangles BAC, EDF, dave Wo fi des of 
ls one BA, AC, equal 20 two ſides of the other ED, 
DF, each to ir correſpondent þ ſas ods 1, BA =ED, 5 


br _ EvcLriinpe's Elements. Bl; 
XZ and AC—DF) and have the angle A equal to the 
= angle D contained under the equal right lines; they 
Hall have the baſe BC equal to the baſe EE; and 
the triangle BAC ſhall be equal to tbe triangle EDE; 
and the 1emaiming ang/es B, C, ſhall he equal to the 
remaining ages E, F, each to each, under which) 
the equal ſides are ſubtended. 
If rhe point D be apply'd to the point A, and 
the right line DE plac'd Lan the right line AB, 
the point E ſhall fall upon B, becauſe DE = AB, a y. 
„allo the right line DF ſhall fall upon AC, becaule © 
the angle A a D. Moreover the point F ſhall 
fall upon the point C, becauſe AC a= DF, 
Therefore the right lines EF, BC, ſhall agree, 
becauſe they have the ſame terms, and conſe- 
= quently, are equal. Wherefore the triangles, BAC, 
DEF, and the angles B, E, as alſo the angles 
C, F, de agree, and are equal, Vhich was to be 
denne one as ies, eg eB. 


The angles ABC, ACB, at the 
| baſe of an Iſoſceles triangle ABC, 
are equal one to the other : And if the 
equal ſides AB, AC, be produced, 

ite angles CBD, BCE, under the 
baſe, all he equal one to the other. 
2 Take AEZAD; and þ join 
OM TT E -5 
Becauſe, in the triangles c,,, N 
ABE, are AB c= AC, and AE EE oe, 
4—AD, and the angle A common to them both, d conſty. 
e therefore is the angle ABE = ACD, and the angle e 4. 1. 
AEB e—=ADC, and the baſe BE t 
EC J=ÞB. Therefore in the triangles BEC. f 3. r. 
BDC g it will, be the angle ECB DBC, Which 114 
was 10 be dem. Allo therefore the angle EBC ö; 
DCB. but the angle ABE þ= ACD; therefore h Before. 
the angle ABC k=ACB, WWhichwas to be dem. k 3. x. 
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« eee ee VdUm—wP — 
— — — . 
- _ — 
£ — 
- * — — , — ——— 
= by * o 


® > DOI You. 55 —— TT * = 4 23 
A — — 
3 — . — — — 
- — * — — - 
N — . ID « — — — denote = 
—— — * PR — 4 
— C - 


— een — 
Cw — — —ͤK« — — — - - 
— — = — — 
1 
— — - - 
—— ona — DO — 


12 
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b 1. poſt. 
4 abe. 


2 


f 9. az. 


5 9. * 
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Coroll. | 
Hence, bat equilateral criangle i is alſo equi- 
| angular. | 
I Nor VEL: £5: 
A. If two angles ABC, ACB of 2 


Y be 1 one to the other. 


Coral. 


lateral, 


_ triangle ABC, be equal the one to | 
the other, the fides AC, AB, ſubrended 
under the equal angles, ſhall. alſo 1 


a It the ſides be not equal, let one 
| be inns = the other, ſuppoſe BA © CA, a 
Make BD = CA, and h draw the line CD. 15 
In the triangles DBC, ACB, becauſe BD e= = 
CA. and the fide BC is common, and the angle 
DBC d=ACB, the triangles DBC, AcB e ſhall - 
be equal the one to the ot! iy a panne to the whole, 7 
F Which 7s impoſſible. : 


1 od 
- 
- - 
2 * — I 
„5 Ve 5 
v1 « * 


Hence, every oats rings _ alſo equi- = 


8 the 7 br l. line AB two N Lines Joins | 


drawn AC, BC, two other right lines equal to the 
former, AD, BD, each to each (viz.) AD=AC, 
and BD= BC) cannot be drawn from the ſame 
points A, B, on the ſame | de C, fo en Points, 


as C and D, but only to C. 


== . If the point D be ſet in the line Ac, 
it is plain that AD is a not equal to AC. | 


2. Caſe. If the point D be placed 3 the 


T9008 


triangle ACB, then draw the line CD, and produce 
BDF, and BCE. Now IM woes have ADAC. 


EUCLIDE? s lowers. 13 


ten the angle ADC BAC; as alſo becauſe BD b 5. 1. 
c= BO, the angle FDC =—b ACD. therefore is e ſuppoſ. 
the angle FDC cd ACD. that is, the angle FDC d 9. ax, 

' = ADC. d Which i impoſſible, 
i 3. Caſe. If D falls without the triangle ACB, 
10 CD be joined. 


3 Again, the angle ACD 2 ADC, and the an- e "EY 
7 = gle BCD e BDC. f Therefore the angle ACD f 9g, ax. 
" KK BDC, viz. the angle ADC © BDC. * 8 
7 1 3 Therefore, Ce. 5 5 

1. by PROP. vn. 

---- If two triangles ABC, 50 

- = DEF have two fides 

1 Ag, AC, equal to two 

5 | ſides DE, DF, each to 

15 each, and the baſe 3 


equal to the baſe EF, . 
=_ ' ven the angles contained 70 the equal right lines 
8 ſhall be equat, viz. A 10 D. 
Becaule BC a g= EF, if the baſe BC be laid on a, 155. 5 
the bale EF, b they will agree: therefore whereas h 4. g. 
AB c=DE, and AC g DF, the point A will fall <. byp. 
on D (for it cannot fall on any other point, by ** 
the precedent propoſition) and fo the ſides of the 
angles A and D ale coincident; d wherefore thoſe d 8. ax. 
angles are e equal. . hich was to be denenfirated, : 


Coroll. 


1. Ronon, NPIS mutually equilateral a are allo . 
be mutually x equiangular. _ A x 4. 1. 
5 2. Triangles mutually equilateral * are n | 
1e one to the her. „ 
= 


43.1. 


br. . Rh 


wy conſtr. 


48. 1. 


a 1. 1 


b 9. 1. 


K conſtr. 
OS be. 
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PROP. IX. 


1 o biſedt, oy divide into tis 
equal parts, a „bt. lined an- 
gle given BAC, 

2 Take AD to AE, and 
draw the line DE; upon 
Which b make an equilateral 
triangle DFE. draw theright 
line AF; it ſhall biſect the 
angle. 

For AD 3 and the ſide AF i is common, 1 

and the baſe DF c=FE. d therefore the angie L 


| D AF —=EAF. Which was to be done. 


Cool. 
Hence it appears how an angle may be cut into 


2T equal parts, as 4, 8, 16, &c. to * by bi- 3 


The method of cutting angles into any equal Fr 


14 parts required, by a Rule and e bs as yet 
; unknown to Geometricians. Pn 


© R 0 1. * 
co TD biſe# a right line given 


| AB. : 
pon the line given AB 
a erxect anequilateral triangle 
ABC; and ò biſect the angle 
1 with the right line CD. 
\ Thatline ſhall allo bile& the 
line given AB 
For AC , BC, and the ſide CD is common, 
and the an gle ACDc=BCD. therefore AD4=BD. 


Which was to be done. 


The practice of this and the precedent oropoſi- 


tion is eaſily ſhewn by the * of the 
1, propoſition of this 6 book, 


From 4 point C in a night 


| | will be the perpendicular required. 


line given AB, from a 5 


dicular, Which was to he done, 


EUCLIDE”s Elements. 
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line given AB to erect anight 
line CF at right angle. 
a Take on either ſide of 


the point given CD=CE, V 
upon the right line DES / | \_ = 


ere& an equilateral triangle. : 


draw the line FC, and it AD. CWB 
For the triangles DFC, EFC are mutually c e- c conſty. 
quilateral; d therefore the angle DCF=ECF. e 4 g. 1. 
therefore FC is perpendicular. Which was to be done. e 10. def. 
The practice of this and the following is eaſily 9 9 


performed by the help of a ſquare. 


Upon an infinite vigbt © 


point given that is not \ | N 
in it, ta itt al a ber, #- | . 

pendicular right line * e e , 
CG. | „ 


From the center C 


| a deſcribe a circle cutting the ri ht line-given 2 3. poſt, 


the perpendicular required, 33 
Let the lines CE, CF be drawn. The triangles” 
EGC, FGC are mutually c equilateral. d there- . ,,, 


AB in-the points E and F. Then h biſect EE in h 10. 17. 
G, and draw the right line CG, which will be 


fore the angles EGC, FGC are equal, and by egg . 


conſequence right. e Wherefore GC is a perpen- e 10, def. 
e N 
When a 1ight line AB ſtanding E A 


Sies ABC, ABD . it maketh ei- 


« wy a right line CD maketh an- : / 


gles equal to two gt. Ws E als 4 


16 
a def. 10. 


C 19. aæ. 
d 3. aæ. 
e 2. ar. 


gles + ABE — ABE = 2 right angles. Which "A 
%%% . 


ABC is allo right; it one acute, the other is ob- 
tuſe, and ſo on the contra xy. 
2. If more right lines than one ſtand upon the 
ſame rigit line at the fame point, the angles ſhall 
- be equal tee nec 
Z. Two right lines cutting each other make 
angles equal to four right. ))%%ĩ ! 
4̃. Alll the angles made about one point make 
four right; as appears by Coroll. 2. 


5 then ſnall be the an le ABC AB Ea = two right 
„angles = ABC ABD. Which is C abſurd. 


= AED; b therefore CEB S AED. Which was 


5 The fi rſt Book of | | RE 
Ik the angles ABC, ABD be equal, a then they 


make two right angles; if unequal, then from the 7 
Point B þ ler there be erected a perpendicular BEE. 
Becauſe the angle ABC c= to a right + ABE, 
and the angle ABD d to a right —ABE, there- 


1. Hence, if one angle ABD be right, the other 


OT TH CES 

Ito any right line AB, and a 
| point therein B, two right lines, not 
* drawn from the ſame fide, do make | 
-" the angles ABC, ABD, on each fide 


loo fR * BO, ſball make one ſtrait line. 
If you deny it, let CB, BE make one right line; 


I two right lines AB, CD, cut 
tro one another, then are the two 
angles which are oppoſite, viz. CEB, 

AED, equal one to the other. 
| For the angle AEC + CEB 
a = to two right angles = AEC 


to be done. _— 
ER Schal. 


equal to two right, the lines CB, 


4 > 
"= 
neg 
r d 


45 EC, ED, proceeding from one 


| ABC being produc'd theoutward ; , 
| angle ACID will be greater thmm / 
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ir to any fal line GH, "und; in it a point A, 


two right lines being drawn EA, AF, and not ta- 
ken on the ſame fide, make the vertical (or oppo- 


fte) angles D and B equal, thole light lines EA, 


1 AE, do meet directly and make one ſtiait line. 


For two right angles aie a equal to the angle a 


= D+Aa—B-A. b Theiefore EA, AF, are in a 
Hy ſtrait line. V. bich was to be demonſtrated. 


85 Sc hol. 2. 
1 four right lines EA, EB, 


point E, make the angles, verti- __ 
caily oppoſite, equal the one to A 
the 12 each two lines, AEK, 
EB, and CE, ED, are placed 5 : 
one ſtrait line. i 
For becauſe the angle AEC — AED + CEB 


| DEB a: to tour right 99.0 therefore the an- 3 4.6 


gle AEC + AED Þ = CEB + DEB = to two 


5 | 1ight angles. „ Therefore CED and AEB : aie 


ſtran lines. Which was to be demonſirated. | 
55 P R 0 b. XVI. 


One ae BC of any tr iangle 


either of the mwayd and oppoſi e 
angles CAB, CBA. B 
Let the richt ines AH BE En 
a bilect the ices AG, BC; 3 
b produce E EF = BE, and HL, 


18 


c conſtr. 
d 15. 1. 


f. 15. 1. 
8 L. a. 


e 


? manner is the angle B+ACBE— ͤ than two right. 
Laſtly, the ſide AB being produced, the angle 
AE will be allo leſs than two right angles. 
--. Which was to be demon fre M.. 


angle FEC d= BEA, the angle ECF e ſhall be 


(fBCG)g is greater than either the angle CAB 
or ABC. Which was to be demonſtrated. _ 


W e duced. Becauſe the angle 
| ACD AGB = tworight 


whetein one angle is either right or obtuſe, the 
two others ate acute agg ͤ⏑ 
. . right line AE make unequal angles ; 
With another right line DC, one acute AED, | 
the other obtule AEC, a perpendicular AD, 
let tail from any point A to. the other line CD, 5 
mall fall on that fide the acute angle is of. 


upon the bate, are acute. 


Ihe firſt Book of 8 
—AH, and join FC, and IC; and produce 
Becauſe CEC = EA, and EF 2 EB, and the 


equal to EAB. By the like argument is the angle 
ICH — ABH. Therefore the whole angle ACD BN 


PROP. XVII. 


A © Two angles of any triew i 


two 71ght angle. 


angles, and the angle ACD b= A, c therefore A 
ACB- than two right angles. After the ſame 


| „„ RIEs  Þ W = 
1, Hence it follows that in every triangle 


For if AC, drawn on the ſide of the obtuſe an- 
gle, be a perpendicular, then in the triangle AEC, 
mall AEC ACE be greater than two right an- 
gles. * Which is contrary to the precedent prop. 

z. All the angles of an equilateral triangle, and | 
the two angles of an Ilolceles triangle that ate 


RO p. 


ge ABC, which way ſoever 
they be taken, are leſs than 


3 
Rs 
8 
4X 


n 8 wt 
e we 7-4 — 
e 


+. 2%" 


demonſtrated. 


be demanſts ated: 


triangle ABC ſubtends the 


g greateſt angle ABC. 


From AC a take away Ab 


—AB, and join BD. þ There- Al 
fore is the angle ADB = 

ABD. But ADB g C; therefore is ABD SG; c 16. * 
d therefore the whole angle ABC α C. After the do. ax. 
ſame manner, ſhall be A C AL nds was to be e 


PROP. XIK. - 
In every triangle ABC, under 
_ the greateſt angle A i: ſubtended 
the greateſt ſide BC. 


For if AB be ſuppoſed equal 


1 . td BC, then will be the angle A - 

= a=C, which is contrary to the H dthels: ind a s. T 
ik ABrBC, then ſhall be the angle UA. — b 18.1 
is againft- the Hypotheſis. Wherefore rather 
= BCCAB; and after the ſame manner BAC. 
* hich was 10 be demonſtrated, ; 


ee XI. 
of every triangle ABC, two - 


Fes BA, AC, any way taken, 
are greater than RE js that 


#emains BC. 


Praduce the line BA, a and 2-34 
take AD - AC. and draw the B - Gp 
line DC; 5 then ſhall the angle D be equal to b 5. 1. 
ACD, c:therelore is the whole. angle B(; equa 9 
| & therefore. BD (c BA-AC) BC. Which was 10 d 19. 1. 


PROP. i. 


If from the utmoſt pornts of one 


fide BC, of a triangle ABC, 1wo. 
right lines BD, CU, be drawn 


10 any point within the triangle, \ 


then are both thoſe two lines 
Horten than the two other ſides of 


B 2 h 


E UCLID E 5 Elements. 
PROP. XVIII. 
7 be greateſt ſide AC of every AN 


4 * , o 


% by - 
+ > 


wo 


A 


27. K. | 
0 | 


D; © 9. ax, 


conſtr & 
2 an, 8 25 


Bl 


2 20. 1. 
b 4. ac. 


* 


en 


b 3. %. 


eng d. 
d I. ax, * 


 #hich was to be demon ſtrated. 


al, toft, . 
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the triangle, BA, CA; but do contain 4 greater 


ang e, BDC. 


Let BD be produced to E. Then is CE+ED 


_ at CD.. add BD common to both, 5 then thall be 


BD + DE+ EC © CD + BD. Again, BA + AE 


ar BE. b therefore BA+AC © BE+EC, Where- 
| fore 1. BA+AC -BD+ DC. 2. The angle BLC 
c DEC SCA. Theretore the angle BDC CA. 


5 XXII. 
A— B—— 


/T 


To make a triangle FKG of three right lines FK, 
FG, GK, which ſball be equal to three right lines gi. 
ven A, b, C. Of which it is neceſſary that any iwo 
raken together be longer than the third, 


b centers F and G by the diſtances of FD and GH, 


two cifeles be drawn cutting each other in K, and 


the right lines KF, KG be joined, the triangle 
FKG ſhall be made, c whole ſides FK, FG, GK are 
equal io the three lines DF, FG GH, d that is, to 


the three lines given A, B, C. Which was to be done. 


PROP. 
K 


3 
At a point A in 4 


make a iightslined an- 
gle A equal to a right= 
 laned angle given D. 
à Draw the right 

3 


From the infinite line DE a take DF, FG. GH,e- 
qual to the lines given A, B, C. Then if from the 


right line given AB, 10 


WES I. 


equal io DF, and GH to CF. then ſhall you have 


a 1 
one triangle AB, AC equal to two ſides of the other 
== zriangie DE, DF, each to other, and have the angle 


F therefore is BC =EG. But becauſe DF e=DG, f. 4. 1. 


angle EEG H= EG F. & wherefore EG ( 


2. Caſe. If the baſe . 
E falls in the ſame _ 
place with EG, lit 


* 


Ebcripz's Elements. 21 
nne CF cutting the ſides of the angle given an 
ways; h make AG CD; upon AGS taile a tiian b 3. 1. 
gle equilateral to the former CDF, ſo that AH be C 22. 1. 


the angle Ad=D. Which was tobe done. 48.1, 
mn To con 


D 


If two triangles ABC, DEF have two fides of the 


A greater than the angle EDF contained under the | 


greater than the baſe EF. V 
a Let the angle EDG be made equal to A, and a 23. 1. 
the fide DG 6=DF c= AC; and ler EG, and b 3. 1. 
%% . 5p Buds. 
1. Caſe, If EG fall above EF; Becauſe AB d d hyp. 
DE, and AC e DG, and the angle A e=EDG, e conſtr. 


£ theretore is the angle DFG=DGF; h therefore g 5. 1. 
is the angle DFG 2 EFG, and by F the h 9. 4x» 
BC) CEF. k 15. 1. 


A 


is evident that EG 
(BC) © EF, © 


44:1; 1 For if the angle A be ſaid to be equal to D, a 


22 he firſt Book of 


fall below EF, then 
| becauſe DG + GE 
m CDF FE, if 
from both be taken 
| away DG, DFwhich SS 
are equal; EG (BC) 


5 


n f. 4. 2 e E — remains = F EF. 


£7. Ppbich was to be den, 
555 wo triangles ABC, WW 
0; DEF, have two fides MY 
AB, AC, equal to two 
ſides DE, DF, each 10 

e ot her, and have the baſe If 
8 CF EC greater than the 5 
Dave the angle A contained under the equal right 
line, greater than the angle VVV Ut 


then is the bale BC=EF, which is againſt the 

_ _. Hypotheſis. If it be ſaid the angle A -a D, then 
b 24.1. b will be BC EE, which is alſo againft the Hy-' 
"= pothefis, Therefore BC EF. Which wes to be dem, 
OOTY, MN Wn. 


5 


LO 


If two triangles BAC, EDG have two angles of the 
one B, C, equal to two angles of the other E, DG E, each 
to his coneſpondent angle, and have alſo one ſide of the 
one equal to one ſide of the other, either that fide which 
heiß betwixt the equal angles, or that which i ſub- 
ended under one of the equal angles ʒ the other ſides al. 


1 


„„ p 


D 
2 3 * . 


— 
—Y 


r 
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1 fo of the one ſhall be equal to the ot her ſides of the other, 


each to his correſpondent ſide, and the other angle of the 
one ſhall be equal to the other angle of the other. 

1. Hypotheſis, Let BC be equal to EG, which are 
the ſides that lie between the equal angles. Then 
I ſay BA = ED, and AC = DG, and the angle A? 
EDG. For it it be ſaid that E DBA. then a let à 3. 1. 
EH be made equal to BA, and let the line GH 8 
drawn. 
Becauſe AB þ—HE, and BC e=EG, and the b ſupper | 


angle B c=E. therefore ſhall be the a < c Oh 


EGH A= Ce- DGE. F Which is abſurd. After the d ky 1. 


ſame manner let AC be equal to DG, 4 then will e byp. 
the angle A be equal to EDG. f 9. ax. 


Hyp. Let AB be equal to ED. Then I ſay = 


f —EG, * AC - DG, and the angle A- EDG. 


/ 
For it EG be greater than BC, make EI BC, and g yp. SO 
join the line PI. Nov becauſe AB g= ED, and 4 75 © 


W kc El, and the angle G g=E; therefore 


will be the angle EID &=C {=EGD. m Which 15 16 
is abſurd. Therefore is BC EG, and ſo as before m I. 


= AC—DG, and the angle A=E DG. W hich was to 
If. a 112ht line EF, falling 5 8 


upon two right lines AB, CD, x 5 
make the alternate angles AEF, 2 — — 
DFE, equal the one to the o- Fo. 5 


ther, then are the right lines AB, CD, rates,” 


If AB, CD be laid not to be parallel, produce 


* them till they meet in G, which being ſuppoſed, To 


the outward angle AEF will be a greater than 2 16. 15 


the inward angle DFE, to which it was equal Py 


= HYpornet. Which is 1epugnant, 


PROP. XXVIII. 

If a right line EF, falling upon 3 
two right lines AB, CD, make the Df . 
outwa1d angle AGE of the one © 
line equal to CHG the inward Co e =D 


and oppcſite angle of the other on 


e /ame ſi , oy make the inward 


B 4 ..- * angles 


24 


2 13. 4. 
1 
c C13. aæ. 
. 


1» 


angles on the ſame ſde AGH, CHG, eq ual bo h 


5 5 ite angle on the ſame ſide DH, as alſo the in- 5 
wad angles on the ſame hide Ad, CHG equal to | 
r 1ight angles. 
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two right angles, then are the right lines ab CD, E 
parallel, 1 
Hyp. 1. Becauſe by Hypotheſis the angle AGE 1 


. =CHG, a therefore are BHG, CHG alternate 


angles and equal: And h therefore are AB and 9 


CD paralle] I 


Hyp. 2. Becadſe by Hypatheſis the angle aH 
+CHG — to two right a AGH+BGH, bthence 
is CHG -BGH; and c therefore AB, CD, are 
Paal. IP high: was to be e 9 


WEEN: 

> 3 J 

3 
a ROE: 


a 15 a _ line EF fall. upon 
— > two parallels, AB, CD, u will 
BF, — = make both the alternate angles ES 
Be 4. DEG, AGH. equal each 10 o- 
x „ 3 and the outward angle 


BGE equal to the inward and 


Itis evident that AG H+CHG= two right an- 
| gles; ; a otherwiſe AB, CD, woutd not be parallel, 
which is contrary to the Hypothy fis: But moreover | 

the angle DEG Ci Gb iworight; therefore is 
DHG C=AGH « 4 BGE. Which was io be dem. 


Coral. 


Hence it follows 5 
that every parallelo- WR 
Sram AC having one 
| angle right A, the 
2 leſt are allo right. 
A———? Yo A-Ba= wo 
right a Theiefo7e, whereas A is right, b 

P wuft be ajlo light. By the lame Außen are 


C and D right angles. 
ROF. 


| — ——— —⅛ 
5 9 S. 4.3 py” b 
S —> . 


EUCLIiDE's Elements. 55 
„„ 
xi ht lines (AB, CD) paral- 3 

1 F* nigh and (AB, ſame right line A. 1 N B 
Ef, are alſo parallel the one to == H —F 
te other, 1 I/_ 
lei Gl cut the three right ©———— 7 
lines given any ways. then | 

2 becauſe AB, EF, are parallel, the 1 AG] 

will be a=E HI. alſo becauſe GD and EF are pa- a 29. Is 
= rallel, the angle EHI will be a— DIG. 5 There- b 1. ax, 
fore the angle AGI DIG. c whence AB and CD e 27. 1. 
4 are parallel, Which was to be demonſtrated. 

55 „ 


—_ From a point given A to draw 1 WY et 

on vibe line AE, Parallel to a tad E- — 

il ine given BC. & 4 „ 

les Fim the point A wi right PB — 

o- line AD to any point of the " 2 1 

gle ven right line; with which at the point cueted 2 

nd a make an angle DAE = APC. h then will AE 2 23- KR 

in- aud BU be parallel, Which was to " done. b 8 I. 

to ee . Arie oi | 
=_ of any tnang'e ABC one 

an- fide BU being drawn out, the | 2 

el, outward angle ACD ſhall be 

ver equal to the iwo inward op. 

re is fte angles A, B, ard the three 


. IK 7nwvaid angie: of the triangle, - = 
2 A B. ACB, Hall be equal to two right angles. He 
From C a draw CI parallel to BA. Then is a 31. 1. 
the angle AB ACE, and the angle B bþ=ECD. b 29. 1. 
| Therciore A- Be ACE ECD Ach. Which c 2. ax. 
waz to be demonſtrated. | d 19. ax. 


one L affirm ACD +ACB e two right angles; e 13. 1. 
* the f thereto1e A+B+ACB— two right ee V. bich f I, ax. 
nt. was to be demonſtrated. 


Coroll. 

15 The thiee angles of any triangle taken to- 
gether are equa] ro three angles of any other tri- 
angle taken togethef. From whence it . 1 5 

N ar 


26 


two are equal to 4 right. Likewi 
in a triangle which is equal to the other two, is 
it lelf a right angle. Vf.. 
4. When in an Iſoſceles the angle made by the 
eqval ſides is right, the other two upon the bale 
are each of them half a right angle. 


ue firſt Book of 


2. That if in one triangle, two angles (taken 


ſeverally, or together) be equal to two angles of 
Another triangle (taken ſeverally, or together) then 
is the remaining angle of the one equal to the re- 


maining angle of the other. In like manner, if two 


_ triangles have one angle of the one equal to one 
of the other, then is the ſum of the remaining 

angles of the one triangle equal to the ſum of the 

remaining angles of the other. 


3. If one angle in a triangle be right, ans other 
e, that angle 


* 


5. An angle of an equilateral triangle makes 


two third parts of a right angle. For + of two 
tight angles is equal to 2 of one. 


Schol. 


By the helpof this propoſition you may know 
how many right angles the inward and outward 


angles of a right-lined figure make; as may ap- 


pear by theſe two following Theoremes. 


THEOAEME UT 


; All the angles of a right lined figure do together 


make twice as many right angles, abating four, as 
there are ſides of the figure, OT TEM : 1 
From any point within the figure let right lines 
be drawn to all the angles of the figure, which 


af, mall 


. 
©. . 
8 4 . 


"AF 
SR 
1 
"a pad 
1 8 
„ 
1 8 
nn 


EUucLIpE's Elements, 


there are fides of the figure. Wherefore, whereas 
every triangle affords two right angles, all;the 
triangles taken together will make up twice as 


les about the laid point within the figure make 
's up four right; therefore, if from the angles of all 
the triangles you take away the angles which are 
about the ſaid point, the remaining angles, which 


= „„ oY OE NESS 

Hence, all right-lined figures of the ſame ſpecies 
have the ſums of their angles equal. 
dE ORE MS I: 15 


1 
3 
e 


1 
3 

35 
N 


Len together, make up four right angles. 


= right angles; therefore all the inward angles to- 
it was now ſhewn) all the inward angles, with four 


=X qual to four right angles. Which was to be dem. 
All right-lined figures, of whatſoever ſpecies, 
have the ſums of their outward angles equal. 
FFF 

two equal and parallel lines , 3 
AB, CD, !, Joined 5 with A . ted 
wo other right lines AC, BD, V. 


: Parallel. 


common, therefore is AC þ=BD, and the angle 


mall reſolve the figure into as many triangles as 


many right A 20 as there are ſides. But the an- 


make up the angles of the figure, will make twice 
das many right angles, ab:ting four, as there are 
des of the figuie. hich was to be demonſtrated. 


All the outward angles of any right-lined figure, ta- 


= Forall the ſeveral inward angles of a figure, with 
the ſe vera! outward angles of the ſame,make two 


= gether with all the outward, make twice as many. 
right angles as there are ſides of the figure; but (as 


night, make twice as many right as there are ſides 
of the figure; therefore the outward angles are e- 


then are thoſe lines alſo equal ang CE —— w 


Draw a line from C to B. Now becauſe AB and 
b are parallel, and the angle ABC a g= BCD; a 2 
and allo by bypotheſis AB=CD, and the ſide CB 


9 be - 


b 4. t. 
- 4 27. 1. 


2b. 
"——W 29. 1. 
8 . aæ. 


426. f. 


4 17. 1. | 


b3s def xe 4 


" | The fr Book EY 


rallel. 7121p R O P. XXXIV. 
In parallelograms, as ABCD, 


the oppoſite fides AB, CD, and 


D ther and the oppoſite angles A, 
D, int ABD, ACD, are alſo equal; and the dia- 
meter BC biſe#s the ſame. 


angle ABC—BCD. Alſo becauſe AC BD, are a 
parallel, þ therefore is the angle ACB - - CBD: 

c therefore the whole angle ACD - ABD. After 

the ſame manner is A D. Morcovei becaule rhe 
angles ABC, ACB lie at each end of the {ide CB, 
and are equal ro BCD, CBD, 4 therefore is AC= 


BD and ABd—CD, "and fo the triangle ABC= 


CBD. . hich wAs to be IN 
Scbol. 


' Footy faur fed figure ABDC having the oppo te 


fide 0 is a parallelogram. 


fore AB, CD, ate parallel. In like manner is the 
igle BCA "CBD ; a wherefore AC, BD are 
lo paralle], b Therefore ABCD is a parallele 

glam. V. hich was to be demonſtrated. 

* 8 |. —B From hence may 

, be 


r 
1 


dtaw a parallel CD 
EYE 


___ to atight line given 
B Az, thro' a Point 
Agne C. 


Take in tue line AB any point, as E. From the 
centers E and C at any diſtance draw two equal 
 cucles EF, CD. From the center F by the ſpace 
al £6 draw a circle F D, which ſhall cut the for- 
mer circle CD in the point D. Thea ſhall the line 
drawn CD be parallel to AB. for, zs it was before 
demouſtiared, CEFU is 2 pe legs, | 


7 C— 


ACB b= DBC. c whence alſo AC, BD, are pa- 
AC, BD, are equal each to o- 


Becauſe AB. CD a are parallel, b therefore i is the 


For by 8. 1. the angle ABC BCD; a where · 


learned how to 


"PROP, 


V3 a3 „ PA W GA and . oo a ie 


> © WW) mw by 


| the ſame baſe BC, and Be. 


| BC, are equal one to the 


gled parallelogram ABCD be "pr — 
| conceived to be carried along | | 


EucL1y E *s Elements, -— a 
F” R OP. XXXV. 


eee BCDA, * | 
BCFE, which Hand upon AD E E 


tween the ſame parallels AF, | 


other. WO „ 
Fot AD a=BC EF. e a 34. . 
add DE common to both, þ then is AE=DF* b 2. az. 


But alſo AB a= DC, and the angle A c=CDF- C 29. 1. 


d Theretore is the triangle ABE = DCF. take away d 4. 1. 
DGE common to both rriangles, e then is the Tra- e 3 


pezium ABGD=EGCE. add BGC common to 
boch, f then 1s the parallelogram ABCD=EBCF. f 2. d. 
| hich was to be demonſtrated. 


The demonſtration of any other caſes is not 


| unlike, but much more plain and eaſy, | 


Sc Hol. * 
11 the ſide AB of a tight· an Evie - 


, perpencicularly thro' the whole | R 
lie PC, or BC thro' the whole 4. 
line AB, the area or content of 12 | 2 
| the tectangle ABCD ſhall b FI. 
g i by that motion. Hence | . 75 

a rectangle is ſaid to be made B QC 


by the drawing or multiplication of two conti- 
| guous ſides. For example; let AB be ſuppoſed 
| four foot, and BU fince: draw three into four, 


there will be produced twelve ſquare feet for rhe 
aiea of the rectangle, | 

This being tuppoled, the dimenſion. of any pa- 1 
nallelogiam (A ECC) is found cut by this theo- * * the 
eme. For ine area titereot is produced from the 0k eh 


altitude BA 0rawu inte the baſe BE, So the area Prop. 33. 


of the parallelogtam AC=ABCD, is. mace by 


the N of BA 1 imo 50, therefo FE, Oc. C, 


PROD. 


ä The firſt Book ofs 


.. SEO Þ;: xXxIvV1i.- 
e > E I Parallelograms BCDA, 
: 3 GHFE, ftanding upon e- 
12 baſes BC, GH, and 
etwixt the ſame parallels 
AF, BH, are equal one 
to the other. 


a © Haw BE, and CF. Becauſe BC a=GH b= 
b 34. 1. EF, c therefore is BCFE a parallelogram. Whence 
e 33. t. the parallelogram BCDA d=BCFE d=GHEE, 
4 35.1. Which was 20 be demonſtrated. 5 


0 P. XXXVII. 

— F Triangles, BCA, BCD, 
——7 flanding upon the fame 
baſe BC, and between the 
ſame parallels BRC, EF, 
are Equal the one 10 the 
0... 


Aa 31. 1 KW 4 Draw BE uid to CA, a and CF patallel to 
„. BD. Then is the triangle BCA b 2 Pgr. PCAE 
- ©. 35. i. e BDEFG: b=2 BCD. Which Was 5 70 be demon. 
and 7. ax, h „%%% « nt: a 2 


Þ R o p. xXXXVIII. 
e D 2 Triangles, BCA, EF, 
— — — ſet upon equal baſes BC, 
— Ef, and between the fame 
Parallels GH, BF, are e- 
2 8 | 752 the one 10 the other, 
.... al Draw BG parallel to 

We r CA ad FH Parallel to 
ED. Then is the ciengle BCA a=; Pgr. BCA 


1 
325 7. 155 en 
ec 36, „ 7 1 Scbol. 


83 * EDHF c EFD. Which was to be demon: 


1 the vaſe BC be greater thay EF, then 18 the 
a BAG CIO, and fo © on che contrary. 


PROP. 


ſame 
tre e- 
ber. 

el to 
el to 
CAG 


emo: 


is the 
Tao 


0 b. 


ſame baſe BC, and on the 


between the ſame parallels 


| are betwixt the ſame 


| ſame parallels AE, BC, then 
is the Per.” ABCD double to I 
the triangle BCE. 0 


EucT IDE Elements, 31 
„ ee 20G; +: : 
Equal triangles BCA, 3 
BCD, ſtanding on ho A. a 


ſame ſide, they are alſo 


D = BSE, 
It you deny it, let another line AF be parallel 


to BC; and let CF be drawn. Then is the triangle _ 


CBF a=CBA b—CBD. c Which 75 abſurd. „ . 


Equal triangle RCA, ; . 
EFD, ſtanding upon e- A 

qual baſes BC, EF, and N 
on the ſame Ide, they 


parallels, 5 | Bi — | Fn. 
W . line AH be parallel to BE, and let H 
be drawn. Then is the triangle EFH 4=BCA a 38; 1. 
„JC of 7 be. 
%%% en. 
F a Per. ABCD have the 1 V 
ſame baſe BC with the trian- *: 

gle BCE, and be between the. 


* 


Let the line AC be drawn, Then is theitri 
angle BCA a=BCE.. therefore is the Pgr. ABCD 2 37. . 
„2 BCA c= 2 ECE. hich was to be demon- b 34. T. 
ftrated. ee AT ag 9100 Oro EN GS 
Prom hence may the area of any triangle BCE 

de found, for whereas the area of the Pgr. ABCD 

is produced by the altitude drawn into the baſe, 
therefore ſhall the area of a triangle be produced 


| by half the altitude drawn into the bale, or half 


the 


32 ne fit boote _ 


the baſe drawn into the altitude, as the baſe BC 


be 8, and the altitude 7, then i is the area BY the N 
K 28. | 


: PROP. XIII. 


E E — 


To make a Hr. ECGF 3 to a triangle given 
AOC in an angle equai to a Tg. lined angle given D. 


2 31. 1. Through A a draw AG parallel ro BC. b make 
b 23. 1. the angle BCG D, c yy baſe EC in E, 
c 10. 15 and draw EF parallel to 


then is the pro- 
bleme reſolved. 


For AE being drawn, the angle ECG is equal 
to D by conftiuction, and the triangle EAC A 2 


d 38. 1. | 2 = Pgr. ECGF. Which was 10 be A. 
e 


1 R 0 k. XLII. 


C In ever P r. ABCD. the 
* —— . 33 50. GB, of 
thoſe Pprs, HE, F l, which 
tand about the diameter, e 
L equal one to the other. .. 
7 C For the triangle. AD 
_ a=ACHB, and the triangle. 


11% 1. AH Ad, andthe beser 0 
d Zo 4. b Therefore the Pgr. DG=BG. Which was to be 


f We 


10 r. 


a 
3 


. 


2 : «ha. 32, #4 235 
1 PROP. XIV. 
TT 
Boy I, Ot oa 229 
Ke ; Upon a right line given A, to es EY 
D. FLatar ar angle 4 on C, equal 40 4 trian- 
a ple given 
E a Make a Pgr. F D=to the triangle B lo that a 45. 11 
me angle GFE may be equal to C. Produce G é 
pop till FH: be equal to the line given A. through H / 
1 b draw IL parallel to EF, Which let DE produ- 
WY ced meet in the point I: let DG drawn forth meet 
IF with a right line drawn from I in the point K. 
| thro? K Y draw KL parallel to GH, with which g t. . 
let EF drawn out meet at M, and IH at L. Then Zr. f. 
ſhall FL be the Per. required. 5 
, For the Pgr. FL c=FD=B, d and the angle c ht. I”. 
af MEH=GF . Which was to be done. 4. 1. 
= PRO F. LV. 
D 
igle. 8 
CI 
zo be 


Then a right tide given FG fo maks a ry . if. 
= equal to a right-limed figure given ABCD, at a . 
O P. ed angle given E. ; „ 


34 The firſt Book of 


Reſolve the right-lined figure given into trian: 


2 44.1. ples BAD, BCD. then a make a Pgr. FH BAD, 


lo that the angle F may be equal to E Fl being 
produced, 'a make on HI the Pgr. IL=BCD. 
b 19. 2%, Then is the Pgr. FL b= FH TRL £m 


c con. Which was to be done. 


28 | 


FI 


Hence is ally wund t the 7 HE, I 
any right-lined figure, A, exceeds a leſs right- 
lined figure, B; namely, if to ſome right line, CD, 
| bath be applied, Pgr. DF= A, and ] H=B. 


PROP. XLVI, 


BR : - — | Tow a ig bi line given 
= CTR 4 © AD to = ns a Fun 
„A 


* 


a . 2 Ere& two perpendi- 
Et 4 5 


— 


eulars AB. DC, 6 equal, 
9 to the line given AD; 
11 e join BC, and the 
coo —'5 thing required is done. 


c conſti. For, WNT: the angle A-D c= two.right, d 


d 28.1. therefore are AB, DU parallel. But they are alſo 


e conſtr. c equal; # therefore AL, BC are both parallel and 


T:34. 1. equal; therefore the figure AC is a Pgr. and equi. 
cb. 29.1. lateral. Moreover the angles are all T: ight,.g be- 


29. def. cauſe one, A, is right; þ therefore AC is a fyuare: 


_ Which was to bs done. : 
After the tame manner you may eafily deſcribe 
> rectangle cunalicd under to 5 lines given. 


PROP 


reby 
ght- 
CD, 


71VOR 
fuare 
NC1- 
qual, 
AD; 
the 
ne. 
nt, 4 
alſo 
I and 
equi. 


be- 
Uale⸗ 


cribe 


iven. 


0 ?. 


angle BAC, is e- 


of the ſides AB, CC 


Therefore is the whole DE— a.” 
was ro ” demonſtrated. 


tolto "Oy problemes. 


Eveire” s Elements, = on 36 


Þ R 0 P. XL VII. 
1 vight-angled 2 GA 


| triangles, BAC, HTN FH 


the ſquare BE, F. 
which is made of 8 NA 
the fide BC that » < 

ſubtends the ig be | N 
qual to both the | 
ſquares BG, CH, 


which are meds | | + FH} 


AC containing the 3 
right angle. Bet | 

Join AE, and 3 
AD; and draw ü ME 
AM parallel to CE. 

Becaufe the dang, DBC a=FBA, add the all- 2 12. ae 

le ABC common to them both; then is the an. So 
gle ABD=SFBC.. Moreover AB 5 = FB, and b 29. def. 
BD * 4 therefore is the triangle. F 
But the Pgt. BM.4 = ABD, and the gr. dB G d 41. T. 

2 FBC (tor GAC is one night line by Hypotheſis, 


* E 


a 14. 1.) e therefore is the Pgr. BM BG. By e 6. 45 


the ſame way of argument is the Pgr. CM CH. 
Mich 


Kol. 


This wot excellent and uſeful feeds hath! 


ſerved the title of Pythagoras his theoreine, be- 


caule he was the inventor of it. By the help of 
which the addition and fubſtration of ſquares 
are performed; to which 1 lerue the wo. 


„% 1. 


b 47. r. 


2 47. Io 


b· 3. AX. 


to E; join EX. b Then is EXq--EBq (CB +BXq 
Ow. 


„ From the center B, at the 
A of BA, Jefftibe a circle ; and from the 
Point C er2& a perpendicular CE meeting with 
the circumference in E; and draw BE, a Then 
is BEq (BAq) =BCq +CEq. b Therefore BAq 
04 Ea. Which was 10 0 be done. 


The firſt Book of | 


PROBLEM I. 


8 * T0 waks one ſquare equi! 
B = to any number , Of NO 
Br | given. | : 
1 [Let three ſquares be gi- 
3 & | OP ö whereot the ſides are 

| AgB, BC, CE. « Make:the 
"4-1 4 | right angle FBZ having 
T 7 £ the ſides infinite; and on 

| them transfer BA and BG; 

7 join AC. then is ACqh= 
ö ” { ABq-BCq. Then transfer 


2 A ——1 AC from B to X, and CE 
B * 125 the third fide given from B 


(CY e=CEq +ABq- . Which was to be done. 


PROBLEMIL 


— Two une af . lines be. 

— * ing given AB, BC, to make a 
- HRS equal to the difference 
1 the two fquares of the 'grven 
lines, AB, BBC. 


compaſſing the right angle, be, 


| * 648. Which Was to be done 


. Tf the ſquare made upon one ſide i 5 | o g 


the tizangle, AB, AC, then the 
angle BAC comprehended under 


EvcLiine's Elements. 
PROBLEM III. 


Any two ſides of a right. angled 
triangle ABC heing known, to 
find out the things, 

Let the fides, AB, AC, en- 


the one 6 foot, the other 8. 
Therefore, whereas ACq +ABq 
-=64 +36 tO =BCq, thence 
is BC=S> Ibo Io. "Er nM 
— Otherwiſe, let the fides AB, 
BC be known, the one 6 foot, TR | 
the other 10. Therefore fince B 5s A 
bBUq—ABqmroo—;6-64—-ACq,thenceis AC 


„ 


nor. XLVIL | 


BC of a triangle be equal to the _ 
ſquares made on the other ſides 7 


arg other ſides of the triangle AB, 4 
AC, Sa right angle. pI qo greets 


{7 2 11 
0 
[2 


Draw to the point Ain AC 4 perpendicular line | 
DA=AB, and join CD. $I DE: 


_ 47+ 1. 


37 


Now is a CUq— ADq +ACq — ABq + ACq 2a 47.1. 


teral. Wherefore the angle CAB DBU CAD c= a theor. 

right angle. Which was to be demonſtrated, 
„ A - 

We aſſumed in the demonſtration of the laſt 

Propoſition, CD SC, becauſe CDq was equal | 

to BCq: Our aſſumption we prove by the follow. 

ing theoreme, 3 


e 
c conſtr. 


=—BCq. * Therefore is CD=BC,: And therefore * See the 
the * CAB, CAD, are mutually equila- following 


The FI Book, Kc. 


THEOREM 


1 h K E TIT 


Tbe ſquares AF, CG , of equal right lines AB CD. 
„ one 10 the other: And the ſides IK, LM, of 
equal ſquares NK, PM, ave equal one to the other. 

1. Hypotheſis. Diaw the diameters EB, HD. 
34 17 Then it is evident that AF is 3 equal to the 
5 8 triangle EAB twice taken, and h equal to the tris 

„ar. angle HCD twice taken, and equal to a C. 
© Thich was 10 be demonſtrated. 
CC be greater than 
2 46. 1. IR. . LEA. and let LS be a equal to 
b. part. LTq. Therefore is Ls NK LO. 4 t 
CE byp. -* 15 e 


col. 


After the ſame manner any eg equilateatd 
pne 1 to another; © are demonſtrated 10 be allo equal 


— 


The End of the foft bil. 


The 
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EUCLIDE'S 


_Erements. 


Ln ah, AMOS A SA = sf. ata WY 


De nitions. 


. I Very 5 ales e ee ABCD > 
E is laid to be contained under two right 


lines AB, AD, comprehending a right 
„ | 
1 berefore when you meet with fuch as theſe, the 
rectangle under BA, AD, or more briefly the rectan- 
gie BAD, or BA x AD (or ZA, for ZxA) the 
retangle meant is that which is contained under the 
* ms BA, AD, 1, at right 2 N 


II. In every Pgr. FHIK, any one of thoſe paral- 5 


lelograms which are about the diameter together 


C 4 wn 


Fao 
g wy nt 
* 4 


'C 34. 1s 
1 ; 


* 


The fa Rook of. 


with its two complements i is called a Gnomon. As 


he Per FB +BI -GA (EHM) Hd Gromon; and 


likewiſe the Lr. FB- BI+EM (GKA) 1 a Gnomon, 
PROFP. I. 

H I S If two right lines AF, AB, be 

« | given, and one of them'AB divided 

into as many parts or ſegments as 

you pleaſe: ; the rectangle compre- 


* "DEB hended under the two whole right 


lines AB, AF; ſhall be equal to 
l * retangles contained under the whole [ine AE, 


| 1 the ſeveral ſegments, AD, DE, EB. 


a Ser AF perpehdicular to AB, Thro' F a draw 
an infinite line FG perpendicular to AF. From the 
points D, E, B, erect perpendiculars DH, El, BG. 


'Þ 19.4X. 1. Then is AG a rectangle comprehended under AF, 


AB, and is h equal to the rectangles AH, Dl, EG, 
that is (becauſe DH, EI, AF, care equal) to the 
rectangles under AF, AD, under AF, DE, under 
AF, * 1 hich” was th be demonſtrated. OD 
+8 +2; +4: ee 

27 two 3 lines given be both divided Into bow 
many parts ſoever, the product of the whole multiplied 
into it ſeif Mall be the ſame with that of the parts 
nene into themſelves. — 

For let Z be =A+B+O©, and YEDaE; then, 


becknſe DZ a=DA +DB +DC, and EZ a= 


+EB+EC; and YZ, a=DZ-+EZ., b ſhall Z be 


—DA-+DB -DC +EA FED — 8258 ich was 
to be demonſtrated. | 


From hence is ſender ood the manner r of multiplying 


compounded right lines into compounded. For you muſt 
gake all the vectangles of the parts, and they will mo 


| ou you with the. refangle of the wholes. 


But whenſoever in the multiplication of lines 


into themlelves you meet with theſe ſigns — inter. 


mingled with thele +, you muſt alſo have particu. 


| Jar regard to the ſigns. For of + multiply'd into 


—anleth—; but df—into—aiifeth +. ex. gr, let 


2 vet he be e in B- — G4 ther becauſe + 


3 | 58 Al 


inter- 
rticu. 
d into 
or, let 
zuſe + 

"AL is 


EucLIDE'“s Elements. 
A is not affirmed of all B, but only of a part of it, 


whereby it exceeds T, therefore AC muſt remain 
denied; ſo that the product will be AB AC. Or 


thus; decaule B conſiſts of the parts C and BC, 


* thence AB= AC +A x B- C, take away AC * I. 3. | 


from either, then AB AC AxB=C. Im like 
manner, if A be to be multiply 'd into BC then, 
ſeeing by reaſon of the figure, that A is not denied 
of all B, but only of ſo much as it exceeds C, there- 
fore AC muſt remain affirmed, whence the product 
will be=AB+AC. Or thus; becàuſe AB=AC+ 
AB - Cz take away all throughout, and there will 
be AB AC= A—x B-G; add AC to either, 
5 and thefe will be- AB AC . 
I) mhis being ſufficiently underſtood, the nine fol. 
lowing propoſitions, and innumeiable others of that 


—AxR- C. 


Kind, arifing from the comparing of lines multi- 


ply*d into themſelves (which you may find done to 
your hand in Vieta and other analytical Writers)are 
demonſtrated with great facility, by reducing the 
matter for the moſt part to almoſt a ſimple work. 
it appears that the product of * 19. ax. 
any magnitude, multiply'd into the parts of any 
number is equal to the product of the ſame multi- 
ply'd into the whole number; As 5 A A= 12 
As, and qAxSA+4Ax7 A= 4Ax 2 A. Where- ' 
fore what is here deliver'd of the multjplying of 
right lines into theinlelves, the ſame may be un- 
derſtood of the multiplying of pumbers into them- 
ſelves, ſo that whatloever is affirmed concerning 
lines in the nine following theorems, holds good 
allo in numbers; ſeeing they all immediately de- A 
"pena and are deriv'd from 8 Er uſt. EE 


Furthermore, * 


e 
D 7 a "right line Z be di- 
vided any wiſe into two < 


„ 


parts, the retangles c com- 


 Prehended under the whole 272 
ne ., and each of the ſegments A, E, are ve equal, to 


the [quare made of 4 the whole line Z. 


1 


The ferend Boy -0% „ 


= lay that Z. A= ZE = Z q. For take BZ; 
4 then is BA BE- BZ, that is (becaule B=Z) 
 ZA+ZE=Zq Which was to be demonſtrated. 
© ROP. III. 
| EE) If a right line 2 be * 
— — vided any wiſe into two partt, 
35 the reftang'e comprended un- 
der the whole line Z. and one of the ſegments E, is equal 


110 150ð9 the redlangle made of the, ſegments A, E, and the 
| | 5 ſqua: e deſcribed on the ſaid ſegment BE, 

i . I lay ZE: —=AE+Eq a tor EZ=EA+Eq.. 
nn. 7D Ke Qi $a IV; 

ft | . „a right line 2 bs cue 


9 . any wiſe wito iwo parts, the 
- 1 ſquare made of the whole line 
1 | 2 is equal both to the ſquares made of the ſegmenig 
47/8 . A, E, and to twice a rectang e made of the par 5 A, E. 
i 0 LC SC I lay that Zq=Aq+itym 2 AE. For ZA a= 
| Aq AE, and ZE a=Eq+EA. Theretore whereas 
b 2. 2. A. ZEb= Lad, c thence is Z Gt EA 2 

c I. ax. Which 1 40 be de monſt rated. . 

= 5 | PROS 20 


Otherwiſe thus; Upon the 
right line AB make the ſquare 
- AD, and draw the diameter EB; 
thro? C, the point wherein the 
line AB is divided, draw the 

perpendic cular CF; and thro?*- 

the point G T_T HI parallel. 

10 AB. 

Becauſe the angie EHG = A is a right angle, 
and AEB is d halt a right, e therefore is the re- 
maining angle HGE half a right angle. There- 

fore is HEf=HG g = EF g = AC, ſo that HF 5 


. 6 1 


— 23 


; ''. . 
„ 1 2 
— —ä—ä— 2 —ͤ—ä—ͤ— ß —— — 
ay ; 
* P " 
* 


8 


4 4 
$254; 


0 - 1 35 be ſquare of rhe right line AC, After the lame 


5 1. mauner is $i proved to be CE. Therefore AG, 
| p25 gef. GD, are rectangles under AC, CB, wherefore 
k 15. 24. 1. the whole fquare AD k= ACq+CBq- 2 ACB. 
e hich was to be cemonſtrated, 9 1 

oro 


Ip 


and more eaſily demonſtrated thus; 4 Redangle © 
made of the ſum and the difference of two right lines 


70 be demonſtrated. 


| vided otherwiſe, (iz. ) A. 


peater to the point of bilection, in E; Then is 
AEB CADB. 
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Coroll. 


1. Hence it appears that the Pgrs which are 2. 
bour the diameter of a Lquare are allo ſquares 


| W 


That the diamirer of any ſquare bilects its 
1 
1 That if A= Z, then is 20 4 Ag. and 
Aqzz Z 4d. As on the e if 2d 4 Aq. 
then 3 is Azz 55 | 


P R 0 b. v. N 
If a * ns AB be A —1— I * 
cut into equal parts AC, "=. 1 


CB, and into unequal parts AD, DB, the angle 


comprebended oe, the unequal parts AD, DB, t0- 
gether with the ſquare that is made of the aifference 
of the parts, CD, 3 NOPE to the e 3 1s made 


of the haif line C 


| tay that CBq=ADBCD4. 
CBgq. 


For theſe 0 J a CD \+CDB-DBq4CDB. 3 : 
all equal; „ CDq- ce AC EU bB. "CE 


*  CEDq+dADB. 1 15 
This theorem 1s lome what differently MET FR q : 4 


A, E, is equal to the difference of the [qpares of 


| thoſe lines. a 


For if AE be multiply'd into A- E, there 
arileth A q—AE F a was 


Scbol. 


If the line AB be . 4 — REF Y Hre0s 20h 
CE D:E 


* e 


For AEB a=CBq—CEq, and ADB a=CBq a f. 2 & 
Coq. Therefore, whereas CDqr- Ct q, thence 3. ax, 
Is 4 AES-ADB. "0 hich was to be 9 . | 
: Coroll. 


” 


44 


. * 
it 
| . 


b 4.2. 
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. 
1. Hence is ADq + DBg AEd + EBa. For 


ADg + + DBq + 2 ADB 5 — ABqb- Aq EB 
2 AEB. Therefore becauſe 2 AEB EZ 1 ADB, 


tnence is AUq+ DBG AEN-EEJ. Which was 
to be demonſtrated. 15 


2. Hence is NY . ej EB 2 | 


| AEB— 2 ADB, 
* R 0 P. V. : 
he Tf a right line A be 4 
NE: vided into two equal parts, 


and another right line E, 


added to he ſame direfly in one right line, then the 
ret angle comprehended under the whole and the line 


added, (viz. AE and the line added E, toget her 


with the ſquare which is made of = the line A, ie, 
qua! 0 the ſquare of + A.4E taken as one line. 


I Fay that + Ad (a QA) * AE+ E= O. 


, E. a For, Q + AE Aq-+Eq+AE. 
5 Which was co be demonſtrated, 15 


Co oll. S | | | 
Hee it follows, that if 2 right lines E, "CY 


i 1 'E+A be iu ituimetical 3 then the 
: rectangle contained under t 
EA, tegether with the ſquare of the differences 


2 A, 1 to the e of the middle: term 


extreme terms E, 


P R 0 p. vn. 
__ Tf anight Hos Z be Avi 


— e — e WV ed any-wije into two parts, 
V the [quare of the whole line Z, 


| toget her with the ſquare made of one of the fe 1 


E. is equal to a double reFargie comprebended under 
the whole line Z., and ihe ſaid ſegment E, together 


wil h the ſquare made of the other Lauer, A. 


| tay that £q Eq = 2 ZE + Ay. For Zq a= 


Aq—Fq+2 AE, and 2 ZE b= 2 Eq 2 AE. 
W bich Wag to be demonſrated. 


Coro. 


vided any-wiſe into two 
parts, the rectangle com- 
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„ 
Hence it follows that the ſquare of the diffe- 
fence of any two lines Z, E, is equal to the ſquares 
of both the lines leſs by a double rectangle com- 


prehended under the faid lines. 


c c For N e —=Q.Z— E. E . 2. and 
e 
PROP. | vill. e 
| Tfaright line Z be di WE 


prehended under the hoe _ 'E 
line Z, and one of the ſeg ments * four times, together | 
with the ſquare of the Shes ſegment A, is equal 10 
the Fuſs, of the whole line Z, and the 3 , X 
zaken as one line Z E. 


I ſay that 4 ZE A- QZ. E. For 2 ZE a= 2 7. 2. and 


8 — 
"EE — 


2 +Eq=Aq. Therefore 4 ZE+Aq = Zq-Eq=— 3. ax. 


2E = — ZE. 35 bich was to be demonſtrated. b * 2. 


174 7i It line AB. „ 5 Ce SEE. 
divided — equal parts A. * rn * 


AC, CB, and into unequal parts AD, DB, then are 
the ſquares of the wnnequal parts AD, DB, together, _ 
double to the ſquare of the half line AC, and to the 


ſquare of the drfference. CD. . 


I ſay that ADq+DBq= 2 ACq+ 2 Dq. For 
ADq+DBq a= ACq-CDq- 2 ACD DEq. But a 4. 2; 
2 ACD ( 2 BCD) + DBqc=CBq (ACq) +CDy. b byp. 

d Therefore ADq+DBgq=z 2 ACq+ 2 CDg. Vieh 7.1. 
was to be demonſtrated. d 2. ar. e 
This may be otherwiſe deliver d and more ea 5 
ſily demonſtrated thus; The aggregate of the ſquares 
made of the ſum and the difference of two right lines 
A, E, is equal to the double of the Haarer made from” 


thofe li ineg 


For Q ?A+Ea=Aq+Eq— 2 AE. and QA-E 2 4. 2. 


b—Aq+Eq-2 AE. Thele added together make b a 72. 5 


2 7 AQF 2 Eq. W "oy was io be demonſtrated. * og 
. R ol P. | 


— — — — 


| 
1 
i 
| 
I 


2 46. 1. 


d conſtr, 
e 47. 1. 
F 3. an. 


| * 6. * 


7 


was to he done. 


PROP. X. 


one line) tog et ber with the ſquare of t 


doubie ro the ſquare of + A, and ih 


taken as one line. 


Which was to be demonſtrated. 
. R P. XL. 


RE given 


is made of the other ſegments AG. 


The ſecond Book of 


=? If ariehtt line A he di. 

4 vided into two equal pants, 
RR Eo and another line be added 
in a right line” with the ſame, then 1s the ſquare of 
the whole line together with the added line (as being 


he added line E, 


e added line E, 


ad.2 . JT ſay that Eq+Q. AE, i. e. a Aq+2 Fqs+ 2 
b cor. 4. 2. AE=2 Q. A+2Q.+ A+E. For 2 Q. 1 A5 
C 4. 2. Aq. And 2 Q. 2 AE c= * Aq 2 Eq+ 2 AE: 


AB in a point 
that the req an- 


— elbe comprehended under 
il whole line. AB, 
e and one of the ſeg. 
5 * r ments BG, fhall be e. 
oo F qual to the ſquare that 


Upon AB adeicribc the ſquare AC. 5 Biſect the 


{ide AD in E, and draw the line 


EC; from the 


line EA produced take EF EEC. On AF make 
the ſquare AH. Then is AH= AB«BG. | 
For HG being drawn out to I; the rectangle 


C 6. 2. DH + EAqe= EFqd=EBqe= BAq + EAq: 


Therefore is DH f= BAq= io the lquare AC. 
Take away Al comnon to both, then remains the 
ſquare AH GC, that is, AGq=ABxEG, hich 


Se bol. 


This propoſition cannot be performed by num: 
bers; * tor there is no number that can be lo di- 
vided, that the produſt of the Whole into one part 
thall be equal to the lyuate of che other part. © 
8828 e ee 
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JJ © » ah ay Ce 
Tn obiuſe-angled triangles ABC, 

the ſquare that is made of the ſide 
AC ſubtending the obtuſe angle 


ABC, 7s greater than the ſquares of 7”, | 1 1 8 
iße ſides BC, AB, that contain te BD 


obtuſe angle ABC, by a double redangle centained 
under one of the ſides BC, which are about the obtuſe 

angie ABC, on which ſide produced the perpendicular 
AD falls, and under the line BD, taken without the 
triangle from the point on which the perpendicular ADD 
falls to the obtuſe angle ABC. Te, 


I fay that ACq=CBq+ ABq- 2' CB-BD. 


Fortheſe are a CDg+ADa. 


all equal. )5 CB 2 CBD+BDq+ADgq. 0 5 5 
ee e AB. c 47. f. 
5 Scholium. V 


Hence, be ſides of any obtuſe- angled triangle ABC _ 
being known, the ſegment BD intercepted betwixt the | 
perpendicular AD, and the obtuſe angle ABC, as alſo _ 
the perpendicular it ſelf AD, ſpall be eaſily found out, 
Thus. Let AC be 10, AB 7, CB 5. Then is ACq 

10, ABq 49, CBqzs. And ABq+CBq==74. Take 
that out of 100, then will 26 remain for 2 CBD, 
Wherefore CBD ſhall be 13; divide this by CB 5, 
there will 23 be found for BD. W hence AD will 
be found c 77G GE EEE 
ä ee . 
In acute angled triangles ABC) A 
the ſquare made of the ſide AB, A_ 
 ſubtending the acute angle ACB, #4 
2s leſs than the ſquares made of /f | 
the ſides AC, CB, comprehending / | N 
the acute angle ACB, by a dou- BE lb - 
hic rectangle contained under one © 2 


of the fides BC, which are about the acute angle ACB, 

on which the perpendicular AD fails, and under the 
line DC, taken within the triangle from the pei ten- 

. dicular AD, to the acute angle Ag. 


x 


„ The faul Book, &c. 
” 1 ſay that n BCD. 
47. 1. For tl eſe "3 Ta 55 DCq+BCy. 


a 
b . „ equal. W ADq+BDq=+ 2 BED. 
„„ C ABq+ 2 BCD. : 


>. Coro. 
Hehe, The fic es of an acule- angled ae Abe 
105 known, you may find out the ſegment DC, in- 
tercepted betwixt the perpendicular AD, and the acute 
angle ABC, as aiſo the perpendicular it ſelf AD. 
Let AB be 13, AC 15 BC 14. Take 50 10 
from ACq+BCg, chat is, from 225 196 42 
Then remains 252 for 2 BCD, wherefore 
will be 126, divide this by BC 14, then will 7 
be found out for DC. Frem whence it follows 
GUY 5 225— —$1=12. | 


PROP. Iv. 6 


A — N 
* 5 12 — Bay 

py fd. a ' ſquare ML equal to a right lined foure 

| : wen A | 
245. 1. C a Make the rectangle DBA, and produce the 

| b 10. 1. greater ſide thereof DC to F, 10 that CF CB, 
bilect DF in &, about Which as the center at 

the diſtance of GE deſcribe the circle FHD, and 

dtaw out BC, tilf it touch the circumference in 
24%. Ir. Then Galt bo CHq=* ML=A. 
conſtr, For let GH be drawn. Fnen is A = 1 
45. 2. and Hop 4=GFq—GCq e—lCq e=ML. Which 


: Zo ax. wa: to be done. 5 
247. 
— M0 a 8 The End F the ſecond Book: 
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935 Hefe. | 5 
8 5 
5 J. * Qual circles (GABC, HDEF) are ſuch. 
5 whole diameters are equal; or, from 
| ' whoſe centers right lines drawn . 
| HD, are equal,  _ 
u. A right line AB, is ſaid 
to touch a circle F EDC, 
when er u. the ſame, and WRC 2 
being produce: it cutteth it : | 
„e Ram o# 
:. The right line FG « cuts che 7 
. circle FEDC, r 1 
7 
at 
nd 
in 


Wi Circles DAC, ABE 5 (nd alſo FB, ABE) 
">" 6 WE 


4 5 
pe 


50 "The there Book of 
| are ſaid to touch one to the other, which touch, 
but cut nck one Ahe other. * 


The circle BFO cuts, the 448055 FGH. 


IV. In a circle GABD, 
Tight lines FE, KL, are fall 
to be equally: diſtant fro 
the center, when perpendi- 
culars GH, GN, drawn 
front the center G to them, 

are equal. And that line 
is ſaid to be furtheft 
| | diſtant from it, on whom 
= FF < N O perpendicular 
8 8 n 


= Wa ſegment of a cit- 

4 cle (ABC) is a figure con- 
| tained under a right line 
+ } A, and. a portion of the 
. circumference. of a cine 
ABC. 1 25 


55 5 
VI. An . of a eben CAB, is e 
| which is contained _ a * line CA, and. an 
B | arch of a circle AB. 17 
II. An angle ABC is ſaid to bei in. 6 
ABC, when in the circumference thereof ſome. 
point B is taken, and from it right lines AB, CB, 
drawn to the ends of the right line AC, which E 
thebaſe of the ſegment; then the angle ABC con- 
tained under the adjoined lines AB, CB, is laid 
io be an angle in a legment. 
VIII. But when the") right lines a: kc, com- 
ö prehendin 7 the angle ABC, do receive y peri- 


phery gk the circle ADC, then the angle; C is 
laid to- moo vpoy pur Wan „ 

e © e eee 
. 91 - 


ly, that figure ADB. comprehen- 2 


by them AB. 


thoſe whic 


To find the center F of 4 
circle grven ABC. | 


| any-wile i in the cirole, which of 
bilect in E; thro' E diaw 


EC. 1 D Es Elements. 
1 K ſector of a circle (ADB) 


js when an angle ADB is ſet at* 
tif center ID of that circle; name-„ 


ded under the right lines AD, 
BD, containing the angle, and the \ 
part of the circumteronce received | 


x. Like 8 of a circle (ABC, DEF) : are 
h<onclude equal angles (ABC, DEF;) 
18 in 1 whom the angles ABC, DEF, are equal.” i 


PROP: I. 


Draw a right line AC 


a perpendicular DB, and bi- 
lect the ſame in F; the poiut X 
F. ſhall.be the center. 
If you deny it, let G, a 
point without the line B. 


de the center (for it cannot be in te lies BD; 1 „ 


ſince that cannot be divided equally in any point | 
but F z) let the lines GA, GC, GE, be drawn, . 
Now! i G be the center, a then 18 GA=GC, and. Als. 40 1 t. 
AE = EC, by conſtruct ion, and the ſide GE com- b $8.1. 
mon. 5 Therefore are the angles GEA, GEC, c 10. def. r. 
equal and c confed W right. 4 Therefore. the. d 12. 4X. 
angle QEC=FEC. * Which 75 me e e 9. 4X, 

* 1 VF 
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Hence, if a right line BD bife& any right line 
AC, in a circle at right angles, the center ſhall be 
in the line BD that cuts the other, 5 


Andr. The center of a circle i eafily found out by applying 
Tacq the top of a ſquare to the circumference thereof, For 
it the right line DE that joins the points D, E, 

in which the ſides of the ſquare QD, QE, cut 
the circumference, be bile&ed in A, the point A 

ſhall be the center. The demonſtration whereof 
depends upon Prop. XXXI. of this Book. 


- _ — 

— — — — 4 on TT 

— — — : =. * — 
——— - — = SY 4 — 


| „ i 2 7 5 as 
[ F in the circumference of 4 
| K Circle CAB, any two points A, 


B, be taken, the 1ight line AB, 
| which joins thoſe two parts, ſhall 
7 fall within the circle. 
— Take in the right line AB 
„ any point D; from the center C 
215. def. 1. draw CA, CD, CB. Becauſe CA a —=CB, therefore 
| b F. 1. is the angle A= B. But the angle CDB c=A, 
.. 1. therefore is CDB=B; therefore CB de CD. But 
i @d 19.1. CPB only reaches the circumference, therefore CD 
 . comes not fo far; wheretore the point D is within 
| the circle. The ſame may be proved of any other 
| point in the line AB. And therefote the whole line 
Ag falls within the circle, Yhich was to be a, 

e Re wry LY "Call 
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Hence, if a right line touch a circle, ſo that it 
cut it not, it touches but in one point. ; 


FRYE 0: 


If in a circle EABC, a vight 
line BD drawn thro' the center, © 
biſect any other line AG. not 
drawn thro? the center, it ſhall © 
alſo cut 1t at right angles: And 
if it cuts it at vight angles, it 
Hall alſo biſed the ſame, 
From the center E let the 
lines EA, EC, be drawn. 


1. Hp. Becauſe AF a=FC, and EA b==EC, A 
and the ſide EF common; the angles EFA, EFC, bis5.def.., 
c ſhall be equal, and d conſequently right» Which e 8. 1 | 


was to be demonſtrated. e <Q det. 
2. Hyp. Becauſe EFA e=EFC, and the angle e hyp, and 
EAF f= ECF, and the fide EF common; g there- x2, ax, 
fore is AF=FC. Therefore AC is cut into two f 5. 1. 
equal parts. Which "oy ol 7 demonſtrated. 3 26. 1. 
Hence, in any equilateral or Iſoſceles triangle, 

if 2 line drawn from the vertical angle biſect the 

baſe, that line is perpendiculat to it. And on the 

[I contrary, a perpendicular drawn from the vertical 

AB angle bilects the bale, | EY 


Tg F in a circle ACD, two - _ 
CD robe lines AB, CD, cut thro? 

thin ene another, yet neither 4 them 

her Paſ. through the center E, then 

line neither of :hoſe lines are divided. 

m, into equal parts, 1 
roll, For if one line pals thro? 


| M the 


$4 Ihe third Boat of 
© the center, it appears that it cannot be biſected by 
the other; becauſe by Hypotheſis, the other. does 

not paſs this? the enter „„ 

If neither of them paſs thro? the center, then 
tom the center E draw EF: now if AB, CD, 
23.3. were both bilected in F, then a would the angles 
b 9. ak. EFB, EFD, be both right, and conſequently e- 


qual. k "0 is ahd. TEE 


N two cixcles BA, BE 
deut one the other, they ſha 
not have the fame center E- 

Fox otherwiſe the lines 

EB, EDA, drawn from E 

the common center, wapld 

de DEA = EB a= KA 
 bWiich.js abſurd. W 
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FPR Or. vil. 


17 5h AB the diaſueler of « 4 
circle ſome "point & be taken, 
which is not the center of the , 
circle, and from that point cer= { _ 
rain right lines GC, GD, GE, — 

| fall on the circle, the greateſt ESL 
line ſball be that (GA) 1 in which \ A 
is the center F ; the leaſt, the. ©; | 

"remainder of the ſame line 
(GB.) And of all the other F 
lines, the line GC, neareſt to that which was fawn 
thro* the center is always greater than any line farther 
removed GD; and only two limes are equal GE, 

GH, which fall upon the circle fron the'ſame rot, i 
on each fide of the leaſt GB, or of the greateſt GA, 
and equally diſtant fe the ſaid Ii ines GB, GA.” 
From the center P draw the right nes PC, 7D, , * 
FE; * make the angle BFH=BFEC 9 6 23-1. 
1. GF FC (that is GA) a 4c. Which wits 2 20. 1. 
10 ks demonſtrated. —© 7 
2. The fide FG is corhinon}; add FC Dane br TH def. 
oi angle CF C Op; 4 Wherefore the bate C 9. a. 
GCC GD. | d 24.1. 
3. FB (FE) e—GESGE. Therefote FG, eftch e 20. 1. 
is common, being taken away from both, here f 5. ar. 
— BG EG. 3 
e ſide FG is bömmoôu, and FE=BH, "TY et 
ib = Bell g BFE; Y Therefote is GE=GH. : conſtr. 
But lar no ober line GD from the puint Q, n 4. 1: 
can be equal to GE, or GH, is Jonny por 


Fd was 701 demonſlrated. . WY 
A * e KF. „ - — I's | 
« 4 161 | 4%. 12 
OP. ; SEE vanad; 5 — 14 —_ * * 4? © if F We” "4.44%: 
1 : 7 Irn ti? {extras a+ 17. + 10 PH ) 84 TL . : 
| D 4 P RA A en 


JD tf * 
y $. 
x» d , LAY 

"L 
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PROP. vIN. 

If fome-point A be ta. 
ken without a circle, and 
from that point be diawn 
certain right lines Al, 
AH. AG, AF. #t the 
circle, and of thoſe one 
Al be damn thro the 
center K, and the others 
 anywiſe : of i thoſe lines 
that fall on the concave of 
y the circumference, that it 
' the greate# Al, which is 
IG drawn thro? the center ; 
and of the others, that 
which is neare# (AH) to 


'be Line that paſſes thro. the center, is greater than 
_ that which it more diftaut AG. | But of all thoſe 
lines that fall on the convex part of the circle, 2 
leaſt is that AB, which is grawn from the point A, 


10 the diameter IB: ; and of the others, that (AC) 


which is neareſt to the leaſt, is leſs thau that which 


is farther diſtant AD. And from that point there 
can be only two equal right lines AC, AL, drawn, 
which ſhall fall on the ch cumference on each þ de of 


| the leaſt line AB, or of the greateſt Al. 


From the center K, dtaw the right lines KH, 


KG, KF, KC, KD, Kk. and make the. an 


AKL= AKC. 
1. AI (AK KH) AH. 
2- The fide AK is common, and KH=KG, 


and the angle AKHz Ad: b therefore the bale 


AH = AG. 
2. KA c KC4+CA. From hence take away 


KC, KB, that are equal; then will remain AB, 
4 ZAC: 


4. AC+CK e — AD-DK. From thence take 
away * x= that If 45s ; then remains AY 


FEUD 


3. „ The 


a 


__ Everiipe'?s Elements. — 
5. The ſide KA is common, and KL KC and 

the angle AKL g = AKC; h therefore LA=CA. g conſtr. 
But that no other line could be drawn equal to h 4. 1. 
theſe, was proved above. Therefore, Ce. 


Sn | = 


I in a circle BCK a point 
A be taken, and from that point B 
more than two equal right lines 
AB, AC, AK, drawn to the | 
Ss circumference, then is that point 
A the center of the circle, BW + | 
For a from no point without I 47.3 
the center can more than twa CY „„ 
right lines equal he drawn tog =_ . 
the circumference. Theiefore A is the center. 
Which was to be demonſtrated," 


A circle TAKBL can. A 

not cut anot her ciicle 2 
8 2 
e ah 


IEKFL, in more than I oO 


two points, 
a cor. I, 3, 


Let one circle, if it 
may be, cut the other g 
in three points I, K, L. 
and [K, KL, being 
join'd, let them be bi- 
fected in M and N. 
a Both circles have e 
their centers in their perpendiculars MC, NH, 
way BW and in the interſection of thoſe perpendiculars 
AB, which is O. Therefore the circles that cut each 
other have the ſame center, Which is falſe, by 


_— 


0 
T—— — 


PROP, 


F XI. | | 8 
I two circles GADE, 
FABC, touch one the o. 
her inwardly, and they 
centers be taken G, F; 4 
* Tight line FG joining their 
55 centers, and produged, ball 
cut e circumference in 
A, the point of contact of 
W 
Ik it can be, let. the 
Iignht Tine FG produced 
cut the cireles in ſome other point than' A; .fo 
that not FG A, but FG DB, ſhall be a right line. 
Let the line GA be drawn. Now, becauſe GD 
a=GA, and GB 5A (ſince the right line | 
z. FGB paſſes thro' F, the pope of the greater 
circle) therefore is GBIGD. c Which is abſurd, 


* 


If two circles ACD, BCE, touch one the ot her 
outwardly, the right line AB, which joins theii cen- 
ters A, B. Hall paſs thro the point of contact C. 

If it may be, let ADEB be a rightafne cutting 
the circles, not in the pont & contact C, but in 
the points P, E; draw RA, OB, eiten is AD-ED 
(AC CB) ACADEB. b Which is abſugds .** 


* 


Roc * DE'S Elements. | 5 59 
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* PROP. XIII. 


4 civele CAF can- £5 A 
not touch a circle BAH 

in more points than one TY 
= A, whether it be in- ST, 
. nag or outwardly, _ 
5 Let one circle - | 
( if it can be) touch | + 
another in two points \ 
A, H. 4 Then will x“ 
the right line CB, 
that joins the cen- 
ters, if it he produ- - 
ced, fall as well in 
A, as H. Now be- - 
cauſe CH } CA, Go biz. tf. 6 
and BH © CH, therefore 3 is ; BA (e v Son. . „„ 
d hic ns abſurd. 1 ns d 9. 4x. 5 

Z. If it be ſaid to touch outwardly 3 in the points . 
E and F, then draw the line BF, e which will , 2. 1. 
be in both circles. Therefore thoſe. circles cur © OF; 
one the other; ; Wes is „ e the A* 


PROP. XIV. 


5 4 thels E.ABC, e * . 

rigbi lines AG, BD, are l N 
Aiſtant from thercenter E: and 
right lines AC, BD, which are [ 
equally ditant\ from the center, 


110 are equal among themſelves. E 
ting From the center E, draw To | | 
1 in the perpendieulars EF, EG, : a 1 
EEB which will biſect the lines BY Cc / a3. 3. : 
ICY: AC, BD. + joigeEA, F 

ST Hp. AC—=BD, th ore « Ap =. But b 7. ax, 


alfo þA:—FB; .wherefore Ft. qc; EAꝗ — 5 . 
EB 9 d There FE and z. ax. 
| 1 2 


$5 
bo The third Brok of 
hol. - EF=EG. Therefore AFg e EA 
* «ne —EGqz BGy. Therefore AF d=GB, 
* 


and e con ty AC ED. Which 3 was to be 
demonfirated.. 


a A © O« 


PROP. xv. 


EAR B In a cirele GABC the 
7] - greateſt line it AD the dia. 
meter; and of all other lines, 
that line Fk, which is near. 
1 00 the center G, 25 greater 
than any line BC farther . 


„ pane from it. 
„„ any 5 1 Pe 07 oe 2 
e -- = The iameter A a GB+ Þ 
15 HEC SO n | 


2. Let the diſtance Gl be GH. Take GN = 

| GH. Thro' the point N draw KL perpendi- 

_ cular to Gl: join GK, GL, Becauie GK GB, 

e and GL = GC, and the angle KGL = BGC; 

£2401 c therefore is KL (F E) CBC. "ORE: was 10 be 
as aof . 


C: K 0 r. VI. 7 
<p AA oo»  aucnad 


_— — From the exireme 
"NEG 1 pPotꝗint of the diame- 
= Dr. ter HA, of a circle 


 BALH , perpendi- 
' cular ro the faid 
„ diameter, ſball fall 
1B | without the circle; 
J and between the 
ſame right line and 

, the circumference, 
AA: cannot be drawn 
= * another line AL. 
„ Ad the angle of 


EUcLID E' Elements. 61 

the ſemicircle BAI, s greater than any 1ight-lined 
acute angle BAL; and the remaining angle wit bout 
the circumference DAI, is leſs than any e 
angle. 
1 From the center B. to any point F, in mme 
right line AC, d-aw che right line BF. The ſide 

BE, ſubrending the right angle BAF, is a greater a 19. t. 
than the fide BA, which is oppe fite to the acure 
angle BFA. 1 herefore; wh-rea» BA (BG) reaches 
to the circumference, BF ſhall reach fu ther; and 
© ſo the point F. aud for the ſame reaſon is any o- 
ther point of the line AC, placed without the 
Wl circle. 
= 2. Diaw BE perpend icular to AL. The fide BA, 
oppoſite to the light angle BEA, is þ greater than b 19. 1. 
the fide BE, which ſubtends the acute angle BAE; 0 
W the-etore the point E, and ſo the whole line EA, 


3+ falls wichin rhe circle. 

2. Hence it follows, that any acute angle, Ken, 
ry Ab, is greater thangthe angle of contact DAI. 
54 and that any acute angle BAL is leis than the 
3» angle of a eim BAI. Which was 10 be dem. 
G3 Covoll. 


Hence, a right line drawn from the extremity. 
Jof the diameter of a ciicie, and at Tight angles, 
W is a tangent to the ſaid circle. ” 
From this piopoſition are gathered many para- 
dox and wondertul conſectaties, which you may 
meet with in the interpreters. 
ND. r. 

| Bus 4 point given A to 
eraw a right line AC, which , 
all touch a circle given DBZ. 
From D, the center of the 
Neircle given. let a lin- DA, 
Icutting the circumference in 
B, be drawn to the point gi - 
ven A; from the center D. 
deſctibe ancther circle thro” 


phe point a, and from B. 1 a a perpendicular 
a — : | to | 5 


62 | The third Book F: 


ta AD, which ſhall meet with the citele AkK in 
the point E; and draw ED, meeting with the 
Circle BC, in 'the point C. Then the line drawn 

5 from A to C, ſhall touch the circle D BGC. 
A r3.def.1. For DB'a=DC, and DE:a=DA, and the an- 
b 4. 1. gleiD is common; 5 therefore the angle ACD 
c cor. 16.3. EBD and right. c Therefore AC, nchen the 
circle in. . W hich was. to be done. 


2 9 O P. XVIII. 


If any right line AB touch 
a circle PEI C, and from the 
center to the point of contact E, 
a night line FE be drawn; 
EY 112 line FE ſpall he perpendi- 
cular to the tangent AB. 
If you deny it, let ſome 
other line FG be drawn from 
the center F, perpendicular 
. 20 theeangent, and a cutting 
” this circle in . Therefore, whereas the angle 
beo 17. 1. FGE is ſaid to be right, þ thence is the angle 
C 19. I, FEG 1 hos Dat F 1 Wat FG. d Winch 
4 9. ax. 3s TO > 


8 | PROP. XIX. gar! 
e B If any 1 Had AB touch 
9 a circle, and from the point 
of contact C a right line CE 
Be exected at right angles 10 
the tangent, the center of 
the circle ſhall be in the line 
CE ſo erected. | 
| — If you deny it, Joe the 
| center be without the line 
GE, in the point F; and from F, to the point of 
„„ ntact, let FC be drawn. Therefore the angle 
a 12. ax. is right, and à conſequently equal to the 
B which Was N b F 
b 9.ax, billichas abſiads >, 


a 2. def. 3. 


PROP. XX. RL. 


. a circle DABC, the OG? BDO at the center 

is double of the angle BAC at the circumference, when 

: 147 Jn: arch of the circle BC, is the baſe of the 

14 8 | 

| Thos the line ADE. The outward angle BDE 

DAB DBA. Y. 2 DAB. Likewiſe the an- a 32, 3, 

E gle EDC= 2 DAC. - Therefore in the firſt and b 5.1. 

ſecond caſes, the w ole angle BDC A 1751 25 and 1 
in the third caſe the c remaining angle BDC= = * 10. as. 

n BAC. Which was to be * 


W ee XI. Fu 2 5 
Tn a circle EDAC, the un A | Fo" ; 
- Les DAC, and DBC, which 
5 are in the ame ſegment, are 
Th equal one jo the other, , | | 
1. Caſe. If the ſegment 
DAB C be greater than a N 
., ſemicircle, from the center 
| E draw ED, EC. Then is 


| : 


E wic the angle A a= * a=2 2B. Vie was 10 

10 be demonſtrated, 65 55 20.3 

of 2. Caſe. If the ſeg. _ 3 . 
ment be leſs than a ſe- N — AN 


| | ile then ns che. . 

| um or the angles o EE 

the the triangle 257 8 D * 

of dual to the ſum of the ©. 3 

ole adgles of the nag. 

che BCF, from each , : 

Gs, AFD. be tikenawly þ . . 
if qual de b . y the 1ſt 
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Ac, be likewiſe taken away, then remains 


DAC DBC. Which was 10 be demonſtrated. 
"PROP, XXll. . 


D of a quadrilateral figure 
48085 u e ks a 
ccle, which e oppoſite 
one to the othty, ane equal 
to two 1ipht angles. 
Diaw AC, bD. The 


| a % BAC a= 2 right. But 
bar.z. „ BIA &b = BCA, and 
BDC b—BAC. c There- 


Be demonſtrated. | 
1 += +. nol. 


* Seo ths . Hence, if one fide * AB of 2 quadrilateral, 
=p deſeribed in a eirele, be produced, the external an- 


le EBC is equal to the internal angle ADC, 


cent to EBC, as appears by 13. 1. and 3. ax. 
2. A circle cannot be deſcribed about a Rhom- 


bus; becauſe its oppoſite angles are greater of 


lels than two right angles, 

> If in a quadrilateral 

ABCD, the angles A, 
and C, which are oppoſite, 


a circle may be deſcribed 
about that quadiilateral. 
C For a ciicle will paſs 
_ thro? any three angles 
das ſhall appear by 5.4.) 
I fay that ſhall pals thio 


The angle ADC, ABC, 


angle. ABC + BCA + 


fore ABC+ADC= 2 1ight angles. Which was # 


Which is oppoſite to that ABC, which is adja- 


be equal te two right, hen 


A the 4th alſo of luch 


Km. co = 1 


| lines AC, DF, 4 — 


_ EvucLiDe?s Elements, oy - 
8 quadrilateral : For if you deny it, let the circle 
pals through F: Therefore the right lines BY, 
FD, BD being drawn, the angle CF a=2right 2 22. 3. 
þ=C+A; wherefore Ac is equal to F. d Vhich b hyp. 
is abſurd, E c 3. a. 


| 3 d 21. e. 
PROP. XXIII. N 


Two like and 4 7 eg- 
ments of circles ABC, ADC 
cannot be ſet onthe ſame right 
line AC, and ihe ſame ſide 
thereof. „ 


For if they are ſaid to be like, draw the line 
CB cutting the circumferences in D and B, join 
AB and AD. Becauſe the fegments are ſuppoſed 


| like, a therefore is the angle ADC=ABC. bY hich a 10 def.. 


uin, ] ‚§ b 16. 15 
PROP: XXIV, 

Li ſane oo 

circles, ABC, DEF „ 

upon equal right 


equal one to the o.. 
ther, The bale AC 
being laid on the 
with it, becauſe A5 "FA cF 
AC DF. Thete. 5 = 
tore the ſegment ABC ſhall agree with the ſeg: | 
ment DEF (for otherwiſe it ſhall fall either with- 
in or without; and if ſo a then the ſegments are , 23. 3. 
not like, which is contrary to the Hypothefis, * 
and at leaft it ſhall fall partly within and partly 1 
without, and ſo cut in three points, ) which is 1 . 
abſurd. c Therefore the ſegment ABC=DEF. © 8. aa. 
Which was to be demonſtiated;, | 55 
1 RE PRO- 


66 1 The third Book = 
'P R O p. XXV. 


A ſegment 4 ehbele A- 
B C being given, to deſcribe 


a ſegment. 
Let two rig ht lines be drawn 
5 AB BC, which biſect in the 
points Daud E. From D and E 


draw the perpendiculars DF, 


EF meeting in whe point F. I lay this Pong” mall 
be the center of the circle. 
a2 cor. 1.3, For the center ſhall be as well in a DF as EF, 
therefore it muſt be in the common eint, F. 
8 81 hich was tb be done. 


PROP. xv. 


In equal pdt GABC, HDEF, equal angles 
Rand upon equal paits of "the circumference, AC, 
DF; whether thoſe angles be made at. the center. 
Wt H, or at the ciicuniferences, B, K. 
| Becauſethe . > equa], therefore is 04 
f —HD, and GC = H lio by Hypotheſis the 
24 Te angle G= H; ere AC = DF. Moreover 
b 20. 3. = angle By I * E = T H E. #4 Therefote 
c., the ſegments ABC, DEFare like, ande conſequent- 
1 d FOE «30 o equal. ft whence the remaining ſegments allo 
| £34 44 3" AC, DF are equal, Which ito be den. 


Scha 


zhe hols circle whereof ibat is 


RD © OR 


th 


j the 
>OVEL 
efole 
uent- 


s allo 


Scbel. 


arch AB be equal to DC; then 
For the right line AC being 


1 wherefore by 27. I, the 
laid ſides are parallel. 


the angles flanding . 


| to the point of contact 
A, and Join DB, DC. 


Eveitoe” s Elements, | 


| Schol, | 
py 2 circle ABCH let an 


ſhall AD be patallel to BC. 5 
drawn, the angle ACBa - CA- N 


PROP. XVII, 


IT 1055 circles 
GABC, HDEF, 


upon equal! parts of 
the circumference. 
AC, DF, are equal 
between themſelves, 


whether they be made at the centers G, H, or at the 


circumfenences, B, E. 


For it it be poſſible, et © one of the 49" AGC: RE 


be =DHF, and make AG DHE; thence isthe 4 26. 3. 


arch Al a=DFb=AC. c Which 16 abſud. _ bbyp. 
| Sc hol. 7 „„ e. 
4 * line EF, which. 33 Te 7.0 


being drawn from A the I 
middle point of any peri- 
pbery BC, touc heth the 
circle, is parallel to the, 

right line B C ſubtending 3 
the ſaid peripher. 
Fiom the center D \ 
draw a right line „ 


The fide DG is common, 00 DB<Dc. aid” 35 
the angle BDA a CDA, (becauſe the arches BA. n 27. * 
E | | A | 


2 ths. 
8.1. 


26. 1. 
d 3.ax. 


HF. 


The 160 Pool ＋ 


CA are h equal) therefore the angles at the baſe 


DGB, DGC are c equal, and 4 conſequemly 


1. Light; 3 but the in ward angles GRE, GAF are al- 
* foe right, f therefore BC, EF are parallel, Which 


was 1% dem. . 


P R 0 p. XXVII. 


In equal circles GA- 
BC, HDEF, equal 
right lines AC, DF, 


F the circumference, the 
greateſt ABC equal 


5 1 the greateſt DEF, 
and the leaf AIC to the leaſt DKF. © 


Frum rhe centers G, H, draw GA GC, and HD, 


Becauſe GA HD, and GC RF, and AC a 
— DF, b therefore is the angle GH ;c 


PROP. XXIX. 


In equal circles GA- 
BC, KDEF,equal right 


4.5 EF. 

3% ͤò ] Draw the lines GA, 
IC. and HD, HF. Becauſe GA=HD, and 
GC=<=HF; and {becauſe th "aries. AC, DF 


are a equal) the angle G B= H. c therefore is the 


baſe AC=DE, Which was to be dem. 
This and the three precedent propoſitions may 


be under ite 0d allo cf the lame circle. 


PROP 


cut off equal parts of | 


whence 
the aich AIC— -DKF; d and lo the renpining | 
arch ABC DEF. VV hich was to be dem. 4. 
Hut if the ſubrended line AC be ©& or oy" than 
DF, then in like manner will the SIED AC be 
Fu = than WE. | 


lines, AC, DF ſubtend 
equal peripheries ABC, 


ß a6 os EE... 


EUCLI1DE?'s Elements, 65 
| — PROP-AXI.. | 
To cut a periphery given ABC ö OVB 
into two equal parts. 355 9 2 

Draw the right line AC, and 
bilect it in D; from D dra F- 2 | 
a perpendicular DB meeting A DD G 
with the arch in B, it ſhall bi 1 
fe the 5 | : 

For jon AB, and CB. The ſide DB is common, 
and AD ag DC, and the angle ADB Y = CDB. aconſly, 

c therefore ABS BC; d whence the arch AB b12,ax, 
BC. Which was to be done. C 

VCC 
In a circle the angle A B- 5 
C, which is in the ſemi- : 
circle, is a right angle; but 
the angle, which u in the 
greater ſegment B A C, ii S 
leſs than a right angle, ane 
the angle which w in the 
leſſer ſegment BFC 
BI . I 

Moreover, the angle of the greater ſegment is prenter 
than a right angle, and the angle of the leſſer ſegment 
is leſs than a right angle. Bn 

From the center D draw DB, Becauſe D B= : 
| DA, therefore is the angle A a—DBA, and a cr, 

the angle DCB a = DBC, 6 therefore the angle b 2 g. 
ABC=A+ACB c=—EBC, d fo that ABC and e "> oy 
EBC are right angles. /. V. to be dem. e There- d ro def. r. 
| fore BAC 1s an acute angle. f V. V. to be dem. e cor. 17.1. 
And further, whereas BAC BFC 2 right, f 22 3. 
therefore BFC is an obtuſe angle. Laſtly, the an- 
gle contained under the right line CB, and the 
arch BAC is greater than the right angle ABC; 

but the angle made by the right line CB and the 
| periphery of the leſſer ſegment BFC g is lels 

than the right angle ABC. Which was io be 9 4. 

demonſtrated. _ ** e 


3 Schol. 


70 The third Book of 
5 Sc hol. 8 : 
- In a right. angled triangle ABC, if the hpyotennſs 
{or ſubtended 1 55 AC be 750 in * ol 1 

damn from the center Dthrorgh the point Aſpall alſo 

paſs through the point B; as you may eaſily demon- 
Viale from this prop. and 21. i. | „ 
| E R., O P. III. 1 
N If a right line AB touch 
| | a circle, and from the point 
of contact be drawn a right 
ine CE cutting the circle, 
the angles ECB, ECA, which 
it makes with the tangent 
line, me equal to thoſe-an- 
giles EDC, EFC which are 
—— — made in the alternate ſeg- 
A ments of the circle. __ 

IEICE Loma P the ide gf the 

angle EDC be perpendicular to AB (a for it's to 
2 „% the ſame pur pole) B therefore C Dis the diame- 
5 . ter. c therefore the angle CED in a lemicircle is 

a right angle, d and therefore the angle D+DCE 


225. 3. 


e en 
d 32.1. —toa rightavglee ECB+DCE,f Therefore the 
e con{ty, angle D ECB. Which was to be dem. 
13 ax. Now whereas the angle ECE+ECA g= 2 


f 8. 1. right þ=D+F,fromboth of theſe take away ECR 
24-3; 


and D, which are equal, & then remains ECA 
K 3. d. F. Which warto be let. Pn 
. U. on a right line AB 


, ww n 
/ A X | of ua circle: Ali | 
ApS > which ſhal contain an 
„ angle AIB equal 10 
ee  _ a gt lined angle gi: 
— * 3 * h my { 
— . f 2 Vin C. | 4 12 | 


4 Make 


ſhall be equal to the 1eAangle com- 


" ” 


Evcripe's Elements. 7 


2 Make the angle BAD C. Through the 2 23 1. 
point A draw the line AE pe pendicular to HD. At 

on: end of the line given AB make an angle 
ABF -= BAF, let one fide thereof cut the line AKE 

in F; from the center F through che point A, 
deſcribe a circle which hall pals through B(be. 


_ caule the angles FBA FAB, and c theretore beonfr, 
FB = FA.) AlB is the legment ſought. For b-cauſe © © 1. 


HD is perpendicular to the diameter AE, it 
tii-refore d touches the circle HD which A cuts. 3 
And therefore the angle Alb D FC. cofex6.3 


| Which was t0 be done. ME. 3. Jo 
| f confir. 
R 0 p. XXIV. 
He a circle given ABC BR 
10 cut off a ſegnent ABC 
containing an angle B egua! / 
to a 80% lined Ingle given [ 
5 * "ws right line Ex N 8 7. 3. 
which ſnail touch the cir- E A” E e 
cle given in A. h let AC be „„ · 3.3. 


drawn alſo making an angle FAC—D. This line 4 confer, 
ſhall cut off ABC containing an angle 5 = CAF 
= D. W bich was to be done 


k RO P. XXXV. 


- I id 11 DBCA two 11ght 
lines AB, DC cut each other, 
the rectangle comprehended under N 
the ſegments AE, EB of the one, 


Prehended under the ſegments CE, | 
ED of the other. | 
1. Caſe, If the 13ght lires cut 
one the other in tue center, the 
hing is evident. Rv 


* 2. C0% 


72 : | The third Boo: of 


A. | 2. Caſe. If one line AB pals thro! 
— >» the center F, and biſect the o- 
4 27 KY ther line CD, then draw FD. 
| Now the rectangle AEB+FEq 
1 . nib, ED «FEE yn 8 
| | y —D FEqd=CED+FEq. e Therefore 
bſch. 48. t. 85 MF. W AEB = CED. 
4. 1. = Which was to be dem, 
e 3. Caſe. If one of the lines AB 


E A. N be the diameter, and cut the o- 
ther line CD unequally, bife& 
Cb by FG a permengieuler Foy 
the center. 
. 1 The v ge AFB re. 
8 47. f. | 7700 (F Dq.) 5 
h 5. 2. 23 42 


5 =. k FEQ-CE D. 

Iz 1 There the lectangle AEB CED. 1 
„„ 5 4. Caſe. If neither of the 
right lines AB, CD paſs thre! 
the center, then through the 
- point of interſection E, draw 
* the diameter GH.By that which 
RA hath been already demonſtrated, 
F B it appears that the rectangle 
5 AEB= -GER=CED. Which was 


Fa. 


tobe demonſtrated. | 
5 | More eaſily, and generally, 
thus; join AC and BD, rhen 


ee, N becaule the angles a CEA, 

p21. 3.  \ DEB, and b alfo C, B (upon 

5 the ſame arch AD) are W 

„ _ - thence are the triangles CE- 

cor. 3 2. f. = / A, BED: e equiangular. 4 

0 10 OS. Wherefore CE, EA:: FB, 
£ 10.0, 


| ED. and e conſequently CE 
1 Th. x ED=AE « EB, M. w. to be 
egmonſiratee, 55 | The 


thro' the center, then join EB, 


demonſtrated. 


EB, ED, and EF perpendicular 


8 E be 1D E Elements, . 73 
Ihe citations out of the 6. Book, both here and N 


in the following prop. have no dependance on the 


ſame; ſo that it was free to uſe them. 


PROP. XXXVI. . > 5 
If any point be taken without a circle EBC, and 


| from that point two right lines DA, DB fall upon the _ 


circle, whereof one DA cuts the circle, the other DB 
touches it, the refangle comprebended under the 
whole line DA that cuts the circle, and DC, 
that part, which ij taken from the point given D to 
the convex of the periphery, Wall be equal to the 


| [quar e made of the tangent line. 


1. Caſe, If the ſecant AD paſs DN G 


this a will make a right angle 
with the line DB, wherefore 

DBq+4EBq(ECq) b=EDqc= B 
AD x DC+ECq. Therefore AD 
x DC=DBq. Vbich was to be 


2, Caſe. | But ir AD paſs A OE ä | e 
thro? the center, then draw EC 


to AD, a wherefore AC is bi- 
ene 8 B 
Becauſe BDq +EBq b=DEq © 
b=EFq+FDgc=EFq+ADC+ 
FCq d =ADC-CEq (EBq)) e } 
Therefore is BDq = ADC. 
Which was to he demonſtrated. 


"The third Fool of _ 


More eaſily, and generally 
thus; draw AÞ and BC. JT hen, 
becaule the angles A, and D. 
BC a are equal, and th 
angle 'D common to both, 
thence are the tangle BDC, 
ADBb <quiangular. c\W hefe. 
fore AD, DB. DB, CD and 
| "4 conſequent: V AD+ DC= 
DRG. Which was to be demon 
raved, 8 8 


Cool. | „ 
Hence, If from any point 
"A taken wi hout a circle, there 
be ſeverai lines AB, AC Grawn 
wh 17 5 cut the circle, the rett- 
angles comprehended under the 
whole lines AB, AC and the 
cuiward paits AE, AF afe e- 
qual between themſelves. po 

55 For if the tangent AD be 
: drawn, then. is CAF= 128 


3 n 2 5 Kt * - 

r 5s n x n 

8 n OY REI . 2 8 
2 r ee 


KM 


8 N 2 e F 

EO CE TTT c ( 
. n n o IO SA EE a 
PF ee pa HS SHS STUN SO Ro IIS, at 


x 


2. It appears «fs Non hence, 
ade? it two lines AB, AC 
6zawn trom the, [ame point do 
' __t6uha circle, thole two lines 
\C are equal one to the other. 

Fc: it AE be drawn cutting 
the circle, then is AB a= 
EF b = —_ OT. : 


* x 8 5 Cas R N A Fe 4 OC 5 7825 


+ 4 n is alſo evident that from a point A taken 
Without 2 circle, there can be drawn but two 
lines AB, AG that ſhall touch the Circie, | 


For 


ly 
Jen, 
the 
2th, 
DC, 
ere. 
and 


40%. 


—AB. g Which i is abſurd. 


= DA cuts the . 
Falls uponit ; and if alſo the regt. 
angle comprebended under the 


D and the convex periphery, be e- 


4 77. 
aud from the center E draw ED, EB, EF. Now . 2 
% 6 


: 70 be dem, 
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For if a third line AD be ſaid to touch the C 2. co. 
circles, thence 1s AD AR c= AC. d Which i is d 8. 3. 
abſurd. 

4. And on the contrary, it is plain, that if two 


equal rightlines, AB, AC fall from any point Aupon 


the convex periphery of a circle, and that if one 

of theſe equal lines AB touch the circle, then the | 

other AC touches the circle allo. * 85 
For if poſſible, let not AC, but another line 


AD), touch the circle ; cheretc re 1s AD . fe 57. 


PROP. XXXVIL. 1 
IF = a circles EBF any 
point D be. taken, and from that 
point two right lines DA, DB fal 
on the circle, whereof one line 
circle, be other DB. x 


whole line that cuts the circle, 
and under that part of it DC 
which is taken betwixt the point 


qual to that 17 7 which is made of the Pie DB 7 


Ang on the circle, Iſiy that that. line DB fo faking 


dll touch the chcle given. 
From the point D a let a tangent DF be FLAY 


becauſe DBqb,-ADC c = DFq;. therefore i is D3 C | 
a DF: But. EB =- EF, and the ſide ED common; d I. aa Ry 


e therefore the angle EBD EFD; but EFD is a fcb. 4. l. 5 


right angles aud f therefore EBL ig right alſo; © 8. 1. 


and g therefore DB touches the circle: Which Was ; f 12, ax. 
Ys | th 16.3 Zo | 
Coroll. 


rb hence it follows that the h er EDZ= h 8. 1. 


EDF. 
The End 1 ihe third Book, „„ 
5 ae e 


The Founun Book 


EUCL | I D E 8 
ELEMENTS. 


Definitions. 


| Right-lined figure is ſaid to be in- 
lceribed in a r1ght-lined figure, when 
every one of the angles of the in» 
”— _** ſcribed figure touch every one of the 
ades of the figure wherein it is inſcribed. 


So the triangle DEF i, inſcribed i in 
8 the triangle ABC. 
E II. In like manner a Bajre is ſaid 
© NE /\ ro be deſcribed about a figure, when 
F every one of the ſides of the figure 
255 circumſeribed touch every one of 
N the angles of the figure about which it is circum- 
ſcribed. 5 
So the el. ABC i deſcribed about the c 


DEE. 


III. A doh lined figure i is foi to be ;nſcribed 
in a circle, when all the angles of that figure 
which is inſcribed do touch rhe circumference of 


the cirele. 
IV. A right- lined figure! is ſaid to be deleribed 


about a Circle, when al the ſides of the figure 


waich 


on 


1 


by 
ure 
of 


Jed 


ure. 


ch 


hen the extremes thereof fal! ; 


right line AB. N 


exceed AC tbe diameter 


EU c LiDE's Elements. 77 
which is circumſcribed touch the periphery of 
the circle. TD 

V. After the like manner. a circle i is ſaid to be 
inſcribed in a right-lined figure, when the peri- 
phery of the circle touches all the ſides of the fi. 
gure,in which it is inſcribed, | 

VI. A circle is ſaid to be deleribed about a fi- 
gure when the peripheiy of the circle touches all 


: the angles of the figure, which it circumlcribes, : 


VII. A right-line is ſaid to 
be coapted or applied in a circle 


upon the circumference ; 5 as 2 


ROE. Prob 1. 


Pa a cirele given ABC I A DT, 
70 apply a right-line AB _— 
cqual to a 11ght line gi- 
5 D, which doth not 


of the circle. . 
From the center A by . 

the ſpace of AE=D ; PER Wb” - a 3. P. & 

deſcribe a circle meeting with the circle Iren in "hey 5. def. 1. 


B, draw AB. Then is A  b—=AEc=D. Dich As 
70 be a. | ” coup 's, 


" R O P. TH Probl. 2. 
In a circle iven oy CO 
ABC to deſcribe a 
inangle ABC, e- IX 
quiangulay to a tri- 
rgie given DEF. 


" Let whe right : 
Be "RM 


78 The fourth Book of 
a 17. 3. line GH a touch the circle given in A 33 
Nat 1 „„ make the angle HAC 5 b and the angle GAB 
1 c 32. 3. F. then join BC; and the thing is done. 
. d condr.. For the angle BC HAC d= E, and the angle 
e 32. 1. Ce GAB AF; e whence alſo the angle BAC 
TED =D. Theietore the triangle BAC inſcribed in 
the circle is equiangular to DEF. Which was to be 


done, WES 
| | "2M N. OE. H. 


EIN 2 B 1 
About a circle given IAB C to deſcribe a triangle 
 _ LNMequiangular to a hiangle given DEF. 
179 Produce the fide EF on both ſides; at the cen- 
4 223. 1. ter Ia make an angle Al B DEG, and an angle | 


.- EBICS =D FH. Then in the points A, B, C let three 
1 b 17. 3. Tight lines LN, LM, NM touch the circle, and 
125 the hig ent 
Por it's evident that the right lines LN, LM, g 
Ig a. MN will meet and make a triangle, c becauſe the | 
d il. 3. angles LAL, LBlaterightz ſo that the d right 
line AB produced will make the angles LAB, IL. 
BA, leſs than two right angles. 
Since therefore ihe angle AIB Leg 2 right 


42> D 


Fehn... | 
1 angles f = DEG+DEF, and AIB g= DEG; b 
g conſtr. therefore is the angle L= DEF. By the like way 
Bz. ar. f argument the angle M DEF. & Therefore al- 
lo the angle N= D. And therefore the triangle 


K 32. r. LNM detcribed about the circle is ee 


to EDF the triangle given, Which was to be done. 


PROP. 


and C with the right "I 
| linzs BD, CD metting. 


 EveriD's . 79 
EO IV. e 


th a N given A- 
BC, to deſertbe a chclie 
EFC. 

a Biſect the Ale 3 


in the point D, % and 
draw the perpendicular 

DE, DF, DG. A circle B © 
deſcribed from the cen- 


ter D through E, will paſs through G and F, 
and touch the three ſides of the triangle. 


For the angle DBE c=DBF.; and the angle 
DEB d- DFB; and the fide” DB er. e c conſtr. 
therefore DE=DF. By the like argument DG 6. I ; 
DF. The cucle therefore deſcribed from the 8 
center D paſſes through the 3 points E, F, G. ank 
whereas the angles at E. F, G ae right, there- 


fore it touches all the nes of the eee 


was to be done. 
Schol. 


Hence, 7 he f des of. a triangle 165 known, their 
feen, which are made 74 the kings of ler. Fi k. 
cucle inſcribed ſhall he found, Thus; 

Let AB be 12, AC 18, BC 16, "then is AB+ 
BC=28, Out of which {ubduct 18 AC AE 
FC, then remains 1@ = BE+BF. Therefore BE, 
or BE=5 ; and conſequently FC, or CG, = 
Wherefore Ga, or . 


80 he fourth Book of 
PROP. v. 


, . How a triangle given ABC to deſeribe a circle 
2 10. 3 a Biſect any two ſides BA, CA with perpen- 
I. I. giculars DF, EF, meeting in the point F. I ſay 
X this ſhall be the center of the circle.  _ 
Tor, let the right lines FA, FB, FC be drawn. 
b conſtr. Now becaule AD z DB and the fide, DF 
c conſty,E& common, and the angles FDA c=FDB, there. 
Iz. ax, foreis FBd=FA. Alter the ſame manner is FC. 
„ = FA.. Therefore a circle deſcribed from tłe 
Me center F ſhall pals thro? the angles of the tri- 

angle given (viz) B, A, C - Which was ta be 


done. 


. | LE wy x "I 
* 21,3, Hence, if a triangle be acute-angled, the 
center ſnall fall within the triangle; if right 
angled, in the ſide oppoſite to the right W 

and if obtule-angled, without the triangle. 

EC ora ee Ws : 

By the ſame method may a circle be deſcribed, 

that ſhall paſs through 3 points given, not being 

in the ſame ſtrait line, 


EVNC LIDE“ Elements. 
bp RO P. VI. 


na encle gien 
EA BCD to inſcribe a 
ſquare ABCD. . 2 . 
a Draw the diameters [ Y = Nat.. 
Av BU .cummg , è⅛ M ĩ˙ 
. at right angles in 
he center E. Jvin the \ 
extremes of theſe diame- N 
ters with the right lines J 
AgB, BC, CD, DA. And 
the thing is done. 3 F 
Now becauſe the four angles at E are right, the 
b arches and c ſubtended lines AB, BC, CD, DAb 26. 3. 
are equal; therefore is the figure ABCD equi-c 29. 3. 
lateral, and all the angles in ſemicireles, and lo _ 
8 d right, e Therefore ABCD is a ſquare inſcri- d 31. 3. 
bed in a circle giver, hich was to be done. e 29.3. 


. = 1 RO P. VII. Us Se ni 


About a circle given F. 
EABCD to deſcribe a 
Draw the Diameters 8 
AC, BD cutting one the > F_ 
other at right angles; 
through the extremes of _ 1 
theſe diameters a draw H x ? 17. 3. 
Lage meeting in F, Hoo. 
I, G, then I [ay it's done. rr oo 
For becauſe b the angles A and C are right, cb 18.5; 
therefore is FG parallel to HI. After the lame c28.r. 
manner is FH parallel to Gl, and therefore FUIG _ 
is a Por: and allo right-angied. It is equilateral 
becaule FG d = HId=DB e = CAd—=FHd—d341 1 
Gl. Wherefore FHIG is a f ſquare deſeribed e 15. def. to 
about the circle given. oF hich was ta be 125 : a 29. defety 
. I dc, 
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Ihe fourth Book of 
W 800% : 


ERP A ſquare ABCD deſcribed about 
a circle is double of the ſquare EF- 

F GH inſcribed in the ſame circle. 
N For the teſtangle HB = 2 HEF 
G D and HD= > HGE by rhe 41. 1. 


PROP. vn. 


D in a ſquare given ABCD 
- to er ths ene IEFGH. 

Biſe& the ſides of the 
ſquare in the points I, E, 
F,G, cutting one the other 
in l. a circle drawn from 

the center I through H 


2 7. ax. 
b . 
. 


d 7.4x. 


e 34. 1. 


For becauſe AH and BF are a equal and h pa- 


rallel, c therefore is AB parallel to HF parallel 


to DC. After the ſame manner is AD parallel 


to EG, parallel to BC; therefore IA, ID, IB, IC 
are parallellograms. Therefore AH d= AE 


e — H= EIS FI —=IG., The circle therefore 


defcribed from the center I through H ſhall pals 

through H, E, F, G, and touch the ſides of the 

ſquaie being the angles H, E, P, G are right. 
Which was to be done. e 


2 | # 7 75 3 N N 2 * 7 1 


„ ſhall be inſeribed in the 


kk. [TY on F 8 a 


1 
\ 
b 
F 
t] 
14 
A 


_ EUCLIDE's Elements. 


About a ſqu uare given 
ABCD to a0 gibe a circie 
 EABCD. . . 
Draw the diagonals 
Ad, BD cutting one the 
other in E. From the B 
center E through. A de- \ RR 
ſoribe, a circle, then 
1 fay that cirele — | 
_ defcribed about” 
_ ſquare, 


light angles, þ therefore EA — EB. After the 33. 1. 


ſame manner is EA = ED — EC. The circle b 6.1. 


therefore deſcribed from the center E paſſes 
_ through A, B, C, D the angles of the 2 8 *** 
Ld 1 2 was 10 be done. l 


PROP. x. 


5 70 ke - an 3 
Iſoſceles triangle — 
ABD, having each 

angle at the baſe B 

and ADB double 10“ 

1 remaining angle 
Take any right \ 

line AB, and di- 

vide it in C, a ſo 

that AB x BC may 5 

be equal to ACq. | 

From the center A 3 

through B, deſcribe the circle ABD; and in this b | 

circle þ apply BD = AC, and join AD; Ifay br. 4. 

| ABD i is the triangle required. | 


* . | For 


* — . — 8 ; 
: ME. — — 
— . P ²˙·.¹ Ä ⁰·¹ m e 


N n ABD aut BAC He's belt bra 4 th 


a II. 2. : 


— — 


* W * 
22 — — n n 


8 The fourth Book of 1 
For diaw DC, and through the points C, D, A, 


85. 4. c draw ea circle. Now becauſe AB BC = ACq, 

d 37. 3. d it is evident that BD touches the circle ACD 
c 32. 3. which CD cutteth; e therefore is the angle BDC 
12.4% — A, and therefore the angle BDC + CDAf = 
8 32.1. A + CDA = BCD. But BDC + CDA = BDA 
ht 5. 1. þ— CBD, k therefore the angle BCD = CBD, * 

: 4 I. aæ. and therefore DC DB = M AC, n wherefore 


6. 1. the angle CDA A — BDC. therefore ADB 
cot. — 2 A= ABD. Which was to be done. 3 
5. 1 This conſtruction is Analytically found out 
thus; take the thing for done, and let the right 

3- ©. line DC biſect the angle BDA; a therefore DA, 


bconſty, DB:: CA, CB. alſo becauſe the angle CDA b 
c hyp. + ADB e = A, c therefore CA — DC. and be- 
d 6. 1. cauſe the angle DOB b=A+CDA=2Ac= 
28. f. B, qd thence will be DB = DC. f from whence 
| | I'Z. a%. ajſy DB=CA. and ſo DA (BA.) CA:: CA, CB. g 
$17.9 whenceBAx CB= CA g. 
JJ Ya nn TOYS | I 
n 32. 1. Whereas all the angles A, B, D make up two 2 
; right angles, it's evident that A is - of two right 7 
angles. )) ; 
RO P. X. h 
5 


„„ 
Ina circle given ABC DE to deſcrile a Tentagon 

/ioure ABC DE equilateral and equiangula), 
10. 4. a Deſeribe an Iſolceles triangle FGH, having 
bp. 4. each angle at the bale double to the other 10 = 
7 LD leribe 


EucLI DE ?% Elements. 


ſcribe a triangle CAD equiangular to the laid 
triangle FGH. e Biſect the angles at the baſe 
ACD and ADC with the right lines DB, CE 


C9. 


meeting with the circumference in B and E. join 
the right lines CB, BA, AE, ED. Then J ſay it 


75 done. 


For it is exigent by e that the an- 


gles CAD, CDB, BDA, DCE, ECA are equal ; 
wherefore the 4 arches and e ſubtended lines DC, 


141 


CB, BA, AE, DE are equal. Therefore the Pen- e 29. 3. 


tagon is equilateral, and equiangular f becauſe 
the angles of it BAE, AED, Ge. ſtand on equal 
£ arches BCDE, ABCD, Se. 
A more eaſy pratice of this problem mal! be 
deliver dat 10. 13. 
Coll. 


f 27. 3. 


g 2. ax. 


Hence, each angle of an equilateral * equi- 5 


angular Pentagon is equal to + of two 3 


5 angles or 5 of one bs angle. : 
1 ol. 
- Generally all fs ures of odd number of N 45 are in- 
ſcribed in cel by the help of Tſofceles triangles, . 


whoſe angles at the baſe arg multipli ices Eh. pena of 
| Thoſe at the top. 


As in the Iſoſceles eie 
CAB if the angle A3 C= 
B. then will AB be the fide of 
2 Heptagon. If A 4 C; then 
is AB the ſide of an Enneagone. 
Eut if A= C then is AB. 
the fide of a ſq uare. And if A 
A= 2 CAB will ſubtend the 
Uxth part of a circumference and likewiſe if 


A 23.2 then will AB be the ide of an Oda 
Sone. 


* ah 
PPP ins oe et a at th \ 


OP 


> 
— —— 


2 3 
E 


Fel. lerig. 


whoſe angles at the baſe are multiplices of theſe at 
the top: and figures of even number of ſides are in- 
 ſertbed in a circie by the help of Iſoſceles triangles, 


15 e e, 


2 11. 4. 


. The fourth Book of 
PROP. XII. 


About a circle given FABCDE, to deſeribe an equi- 


lateral and an equiangular pentagon HIKLG. 


a Inſcribe a pentagon ABCD E in the circle 
given; and from the center draw the right lines 
FA, FB, FC, FD, FE; and to thoſe lines draw 


fo many perpendiculars GAH, HBI, ICK, KDL. 


LEG, meeting in the points H, I. K, L, G. then I . 
ſay it is done, For becauſe GA, GE from the ſame 


. 
. 
| 6. . 
Ik... 
e 27. 3. 
£3743: - 
g tz. a. 
N 26. 1. 
„K 3» A. 


point G touch the circle, c therefore is GA = 
GE, and d therefore the angle GFA — GFE, 
therefore the angle AFE = 2 GFA. After the 
lame manner is the angle AFH = FHB, and 


conſequently the angle AFB = 2 AFB. e But 


the angle AFE = AFB, f therefore the angle 


GFA AFH. But alſo the angle FAH g = FAG, 
and the fide FA is common, + therefore HA = 
 AG=GE — EL, &Fc. k Therefore HG, GL, LK, 


KI, IH the ſides of the pentagon are equal, the 


angles alſo are, becauſe double of the equal angles 


AGF, AHF. therefore, c. 


Corall, „ 
After the ſame manner, if any equilateral and 


_ equiavgled figure be deſcribed in a circle, and at 


the extreme points of the ſemi-diameters drawn 
from the center at angles, be drawn perpendicular 
lines to the laid dianieters, I fay that theſe 

. bros — 


EU C LIDE 's Elements. 
perpendiculars ſhall make another figure of as 


many. equal ſides and equal angles, deſcribed about 
„( ag | 


PROP. XIII. 


In an equilateral and A 
equiangular pentagon g1- RE 
1 ABCD E to inſcribea (Gf ZF | 
cicle FGHK. on 5 


a Biſect two angles of B N E 2 9. 1. 


W the pentagon A and 8 — 
= with the right lines AI, H 82 K 

PK meeting in the point 
F. From F draw the per- a= F = 
diculars FG, FH, FI, FK, a os 
= FL. Then a circle deſcribed from the center F 
S through G will touch all the ſides of the penta- 


. FE 4 „ _ 
n Draw FC, FD, FE. Becauſe BA þ = BC and b hyp. 
the ſide BF common, and the angle FBA c = FBC, © conſtr. 
d therefore is AF—FC and the angle FAB FCB, d. 4. 1. 
but the angle FAB e = BAE = BCD. There- e 0. 
fore the angle FCB — BCD. After the ſame 
manner are all the whole angles C, D, E biſecte t. 
Now whereas the angle EGB f = FHB, and the f 12. 4x. 
angle FBH — FBG and the fide FB is common, 
therefore is FG — FH. In like manner are all g 29. J. 
the right lines FH, FI, FK, FL, FG equal. There- 
fore a circle deſcribed from the center F through 
G paſſes through the points H, I, K, L and h hcor. 16.3. 
touches the ſide of the pentagon becauſe the an- 
ples at thoſe points are right. hich was to be 


„nee 185 
„ roll. lee Tr 
Hence, If any two neateſt angles of an equilate- 
ral and equiangular figure, and from that point in 
which the lines meet that biſect the angles be 
drawn right lines to the remaining angles of the 
ligure,all the angles of theGgure ſhall be biſe&ed. 
þ : "BF 2 EE ory 


WS 
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Sc hol. 


; By the ſame method ſhall a circle be inſcribed 
| in any equilateral and equiangular figure. 

b PROP. XIV. 

| = 

| 


About a pentagon given ABCDE equilateral and 
egquizugular io deſcribe a circle FABCDE _ 
Bile& any two angles of the pentagon with 
the right lines AF, BF meeting in the point E; 
the circle deſcribed from the center F through A 
: ſhall be deſcribed about the pentagon. . 

4 cor. 13.4. . For let FC, FD, FE be drawn. a Then the an- 
b 6. 1. les C. D, E are biſected; b and therefore FA, FB, 
FTC, FD, FE are equal; therefore the circle de- 
leribed from the center F paſſes trough A, B, 

C, D, E all the angles of the pentagon, Which 

Was to be done. | : F 


Scbol. 


By the ſame method is a circle deſcribed about 
Ay Hgure which is equilateral and eguiangular. 


PROY. 


EUCLIDE's Elements. 89 
PROP. XV. 


In a circle gi ven 2 | 
EF to inſcribe an Hexapone 
(or fea figure) e fare 

and equiangular ABCDEF. E , 
Draw the diameter AD; . 
from the center D through A, DD 
the center G deſcribe acir- C e 

ele cutting the circle given 

in the points C and 1 ns 1 
the diameters CF, EB; and \ _ 
Join AB, BC, CD, "DE, 

Ff, FA. Then I ny it's : 
W Fortheangle CGD a= of z right a —DGE , ; : \ 5 
AAB. e Therefore BGC e of . 
2 light = FGE; therefore the d arches and e {ub- J 6. 8 
tenſes AB, BC, CD, DE, EF are equal. There- 5 : * 
fore the Hexagon is equilateral ; but it is equi- 27 * 
angled allo, f becauſe all the angles of it ſtand © * 
Nn; œ oo EIS nn 


4 


Cool.. 
1. Hence, The fide of an Hexagon inſeribed 
in a circle is equal to the ſemidiameter. 


2. Hereby an equilateral triangle ACE may 
very eaſily be deſcribed in a circle given. 


fa. 


7 - o make a true Hexagon upon a right line given Jud. 
_ a Make an equilateral triangle CGD upon the OE 1. 
line given CD; from the center & though C and 
delcribe a circle. That cirele ſhall contain the 
Hexagon made upon the given line CD. 


PROP. 


3 —— — 1 — 
— ——— 
: = — II 


— 


Cor fifteen-fided figure) equilateral and equiangular. 
. of Inſeribe 5 alete Peatsgen AEF GH in 
the ciccle given, and h alſo an equilateral triangle 
ABC. then I ſay BF is the fide of the quindeca- 
gion required, „ 3 
c conſtr, 


part BF is of the periphery ; and therefore the 


but it is equiangular alſo d becauſe all the angles 


d 27.3. 


Vvided into 
Parts C 15,3c,60, &c. by 16, 4, and pit. 
Any other way of dividing the circumference in- 


in the conſtruction of ordinate figures, we are 


concerning which you may conſult the writers of 
practical Geometry. „ 


The fourth Book of, &c. 


PROP. XVI. 


* 
, 1 


, 
x / 
57% 
In a circle given AEBC to inſcribe a quindecagon 


— mh 


<p 7 33 : 


For the arch AB cis 7 or -+ of that periphery 
whereof AF is 2 or -< therefore the remaining 


. 


quindecagon, whoſe ſide is BF, is equilateral; 


inſiſt on equal arches of a circle, whereot every one 
23 of the whole circumference. Therefore, Ec. 
4, 8, 16, &c. by 6, 4, and 9,1, 
$2, 6, 12, &c. by 15, 4, and 9 1. 
J, 10, 20, &c. by 11, 4, and 9, t. 


Ac irele is geo- 
metrically di- 


to any parts given is as yet unknown; wherefore 
forced to have recourſe to mechanick artifices, 
S { 
this 2 
| | ng of 
TH E 15 
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* s | . | . 4 \ „ 


TS. 


_— — > <p" — _— 


Di 
I. 


\ mealureth the greater. EY. 

1 II. Multiplex is a gteater magni- 

tude in reſpect of a leſſer, when the leſſer mea- 

ſuteth , v 

reſpect of two magnitudes of the ſame kind each 

| to other, according to quantii x. 
In every ratio that quantity which is referr'd to a- 


the antecedent and 4 the conſeguent 
Note, The quantity of any ratio is 

viding the antecedent by the conſequent ; as the ratio 

of 12 10 5 is expreſſed by '2 or the quantity of the 


his note muſt be diligenily obſerved in the uuderſtand- 
ng of the following Boo. 


Cone 


. 

' 

þ 

* 

55 

, ' 

TE 
| 

N o 
7. 
j 
f 
41 
1 

} 


EUCETDE:'S 


. ˙ ro 


Part. 38 magnitude of a magnitude, 
2 leſs of a greater, when the lels 


III. Ratio (or rate) is the mutual habitude or 


not her quantity is called the antecedent of the ratio, 
and that to which the other is 1eferr'd is called the 
conſequent of the ratio. as in the ratio of 6 t 4, 6 is 


known by di- 
ratio. of A. to B. is 3 Wherefore, often for brevity 
„ble we denote the quantities of ratio's thus ; 5 


T, or =, or 5 « that n;, the ratio of A to B is 


zreater, equal, or leſs than the rat of Ct D. And 


7 - * < 
I. >. 
A 


— 
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h called proportionality or. analogy ; for propor- 
riom commonly denotes no more than the ratio betwixt 


twixt them, which being multiplied may exceed 
ene e A i ow ROE Ne 
E, 12A, 4. B, 6. G, 24. VI. Magnitudes are 
F, 30. C, 10. D, f 5. H, 60. ſaid to be in the ſame 


the equimultiplices E and F of the firſt A, and the 
of the ſecond B and the fourth P, according to 
any multiplication whatfoever, either both toge- 
ther E, Fare leſs than GH both together, or equal 
taken together, or exceed one the other together, 


if thoſe be taken E, G and F, H, which anf wer 
one to the other. e 5 


thus expreſs it; 7 — 5 » that 18, A. B : C. D. . 


E, 30. A, 6. B, 4. G, 28. LOR VIII. When of e- 
F, 60.) C, 12. D, 9. H,6.3, quimultiplices, E the 


lecond B, but F the multiplex of the third C ex: 


the third 3 the fourth D. 


De fifth Bool of © © 
Concerning the divers ſpecies of ratio's, you may 


IV. Proportion is a ſimilitude of ratio's 
That which is here termed proportion, 7s more right. 


two magnitudes, VVV 
V. Thole numbers are ſaid to have a ratio be. 


. . rata, the mut Ao the 
ſecond B, and the third C to the fourth D, when 


third C compared with the equimultiplices G, H 


IThbe note hereof is::; as A. B :: C. D. That is, 08 to. 


NN A is to B, .o C to D. which ſignifies that A to B, If . 
and C to D, are in the ſame 1atio. We ſometimes 


VII. Magnitudes that have the ſame ratio (A. p 
: : C. D. are called proportional. gp 


„ multiplex of the fir 
magnitude A exceeds G the multiplex of th? 
ceeds not H the multiplex of the fourth D, then 
thefirſt A to the ſecond B has a greater ratio than 
If 5 = i is not neceſſary from this definition 
$36" 3 5 | I | | that 


EuclIi DE“ Elements. 

that E ſhould always exceed G, when F is leſs than Hz 
but it is granted that this may be. 

IX. Proportionality confifts in three terms at 
leaſt. Whereof the ſecond ſupplies the place of two. 


X. When magnitudes A, B, C are proportional, 
the firſt A ſhall have a duplicate ratio to the 30 


what it had to the ſecond B; and fo always in order 
one More, as the Proportion ſhall be extended. 


Y is, the ratio of A to C is double of the ratio of / A 10 B. 
A 


D 
the ratio of A to Dis triple of the ratio of A toB. 
—= denotes continued proportional: 34s A, B, C, D; 
07 2, 6,18, 64. are — 


if A. B:: C. D. A and C; and Band D ae bonolo. 
gous or mag nitudes of 2 like ratio. 


antecedent to antecedent, and conlequent to conſe- 

| 23 4. f A. B:: C. D. em fore alternately, or 
by permutation, A. C: :: B. D. by the 16. of 5. 

In this definition, and the 5 þ 

git en to the ſix ways of arguing which are often uſed 

by Mathematicians : the force of which inference. de- 


in their explications. | 


taken as the antecedent, and fo compared to 45 | 
0 Wi antecedent as rhe conſequent : h A. B . 
Ilerefore generally B. A:: D. C. b) cor. 4. 9. 
XIV. Compoundged tat io is when the antecedent. 
F ant conſequent en doth as one are compared to 5 
| ins 


of that it hath to the ſecond B: But when four 
magnitudes A, B, C, D are proportional, the firſt 
A ſhall have a triplicate ratio to the fourth Doof 


A A 
Duplicate ratio 15 thus expreſſed 2 1 twice, that 


8 7 riple ratio is thus expreſſed; 1 = LY thrice. 7 hat i is, 


XI. Magnitudes of a like ratio, are antecedents ; 
to antecedents, and conſequents to conſequents; 45 


XII. Alternate proportion is the comparing 'of 


llowing, u names are 


pends on the propoſitions of this back, which are named = 


XIII. Inverle ratio is when the conſequent is 


93 


1 
. 
2 
— — : 
2 %% 


A. C:: D. F hy the 22. of the 5. 


5 out of the proportions of the firſt to the ſecond, 


The fifth Book of 


the conſeguent it ſelf. 4 A. B:: C. D. therefore by 
compoſition A+ B. B:: G+ D. Dy 18. 5. 


XV. Divided ratio is when the exceſs wherein 
the antecedent exceedeth the conſequent, is com. 


| pared to the conſequent. 4s A. B:: C. D. there. 
fore by divifon A--B, B :: C.. P. P. h 17.5. 


XVI. Converſe ratio is when the antecedent is 
compared to the exceſs wherein the antecedent ex- 


ceeds the conſequent, 45 A. B:: C. D. therefoie by 


converſe ratio. A. A--B:: C. C--D. by the coroll. if 
the 190 / thee ER SS; 
XVIL. Propertion of equality is where there 


are taken more magnitudes than two in one order, 
and alſo as many magnitudes in another order, com- 
paring two to two being in the ſame ratio; it com- 
eth to pals that as in the firſt order of magnitudes 
the firſt is to the laſt, ſs in the ſecond order of 
magnitudes is the firſt to the laſt, Or otherwile: 
it is compariſon of the extremes together, the 
mean magnitudes being taken away, 


XVIII. Ordinate proportionality is, when, x 


the antecedent is to the conſequent, ſo is the ante. 


cedent to the conſequent, and as the conſequeſt is 
to any other, lo is the conſequent to any other, 
As A. B:: D. E. alſo B. C:: E. F. it ſhall be true alſ 


XIX. Inoidinate proportion is, when three mag - 


nitudes being put, and others allo, which are e- 
qual to thele in multitude, as in the firſt magni- 


tudes the antecedent is to the conſequent, ſo in the 


| Tecond magnitudes is the antecedent to the conſe- 
quent: and as in the firſt magnitudes the conle- 


quent is to any other, ſo in the lecond magnitudes 


any other thing to the antecedent. 45s A. B:: 


F. G. 4% B. C:: E. F, it ſhall be true in inordinate 


Proportion. A. C:: E. G. by the 23. of the 5. 
XX. Any number of magnitudes being put; the 


proportion of the firſt to the laſt is compounded 


the 


EuUCLiDE”s EI ements. 


the ſecond to the third, and the third to the 


fourth, and fo forwards till the proportion ariſe. 
Let there be any number a mp0 A, B, C, 


CC. +. 


Magnitudes equimultiplices to the ſame multi- 
„%% TC 
„ 


HB. KD=E-F it is evident that AB+CD doth 


Which was to be done. 
TTT 


the ſecond C, as the third DE is to the 


j HT . fourth F, and if the fifth BG be equi- 
| | | multiplex to the ſecond C as the ſiath 
| | IE 7s to the fourth F; then ſball the 
841 firſt compounded with the fifth (AG) 
— EN beequimultiplex to the ſecond C, as 
| | | the third compounded with the ſixth 
©1-.44.4.(083-* 6 te fourth Fo: 
: i | The number of parts in AB equal 
Ac Pp; each to Cis put equal to the num- 


© bers of part in D E, whereof each 


part 


plex, are alſo equimultiplices betwixt themſelves. 


AB, CD equimulziplices to a like number of magni- 
tudes E, F each to other 5 how multiplex one magni- 
tude AB 18 to one E, ſo multiplices are all the mag- 
nitudes AB - CD io all the ber magnitudes EF. 
Let AG, GH, HB the payts of the quantity AB, 
be equal to E, and alſo lez/CI, IK, KD the parts 
of the quantity CD be equal to F. The Number 
of theſe are put equal to thoſe. Now whereas AG 
+Cla—E+F; a and GH+IK—=E-F; aand a 2. ax. 


ſo often contain E + F asene AB contains E. 


G | Tui, foſt AB be equimultiflex to. 
H 
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part is equal to F. Likewiſe the number of parts 

BG is pur eqal to the number of parts in EH. 

' © Therefore the number of parts in AB+BG is e- 
2 2, a, qual to the number of parts in DE+EH. à That 
OE is, the whole line AG is as equimultiplex of C, 
as the whole line DH is of F. Which was to be 
%% 


p R Op. It. 8 
If the foſt A be eguimultipler 


. | wy | 
15 "= of the ſecond B, and the third C of 
the fourth D, and there be taken 
{ JI EI, EM equimultiplices of the firſt 
dp |  andthbnd, then will each of the mag. » 
1 nitudes taken be alike equimultiplex 


I.. of both, the one El to the ſecond B, 
Dae other FM io the fourth D. 
Let EG, GH, Hl rhe parts of 
1& |, the multiplex EL be equal to A, 
41 IK alfo ler FK, KL, LM the parts 
1} |] of the multiplex FM be equal to 
IT [ | | F, à the number of thoſe is equal 
B 


a yp. 


[ to the number of thoſe. More- 
+ { over A (that is) EG or GH or 
CD HI is pur as equimulti plex of B, 

as C, or FK, Cc. of D. b There. th 

fore EG = GH is equimultiplex 70 
of the lecond B, as FK+ KL is of the fourth D. 
© 2.5. cBy the ſame way of argument is EI (EH—+HI) 
© as multiplex of B, as FM (FL + LN) is of D. 


= | 

1 f : 

' 5 5 7 

''F ; IN 3 ; 

| b 2. 5. 
=. , . * : 

7 ? * 2 . S 
65 8 
I d < a 


Mich was to he done. 1 
— 


rot 


: ſecond B and the fourth 
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PROP. Iv. 


if the firſt A have the ſame ratio = => 
to the ow B, a« the thid Cto | 7 
the fourth D; then alſo E and F the F © 
equimultiplices of the firſt A and the 
third C, ſhall have the fame yatio to Þ 
G and H the wy =" apt of the 
. 
to any multiplication, if 70 taken 4 
they anſwer each 0 vin (E. G 
Tale Land K th ltipl C 
ake I and K the equimultiplices 
of EandF; and 2 L highs M LEABEL 
the equimultiplices of Gand H. a 
Then is Jas multiplex of A, as K DES HE . 3: $5 
of C; a and alſo L is as multiplex | | 
of B, as Mof D. Therefore where- ' 7 Pe 
as it is A, Bb :: C. D; according F © 
to the {1xth definition i 
=; E ie conſequently after | 
the ſame manner is K =, AM, 1 
Therefore when! and K are taken I 
as multiplices of E and F, as L and 1 | 
M of G, and H, then will it be by 2.07 
the ſeventh definition E. G: 1. F. H. Which ar 
zo be . EY = at 


cn ol. 


From 1 is wont to be n atel the buff 1 
verſe ratio. 

For becauſe A. B:: 8 D, therefore if E , =, 4 2 
2 G, then is c likewiſe Fo, , H. re EY c 2. ef. 3% 
it is evident that if G CE, „E, then is He", 


=, FL. therefore B. * . C. Which was 10 a6. 1 3. 
be demonſtrated. 


1 2x06 


| 6 1. . 


Ak is as multiplex of the whole CF - FD, as 
the one AE is of the one CF, that is, as AB of 
CD. therefore GEH = AB; and c fo AE that 


GA = EB. 


C 3. ax. 


23. an. 
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Tf from one you take AG, and from the other 
C, a then remains the number of parts in there 
mainder GB equal to the number of parts in HD. 
therefore if GB 
GB be many times E, the 
was to be demonſtrated. 


Sn 
6 rs If a magnitude AB 
CA FE B be as multiplex of 4 


& 5 D = magnitude CD, a 1 


„ p62 pant taken from the one 
AE of a part taken from the other CF; the reſidue 
of the one EB ſhall be as multiplex of the reſidue of 
the other FD as the whole AB # of the whole CD. 
Iake the other GA, which ſhall be as multi- 
plex to FD the refidue, as-AB is of the whole 
CD, or as the part taken away AE is of the pan 
taken away CF. a Therefore the whole GA + 


„ 


was common being taken away, there remains 


Non ONE 


7 | if two magnitudes AB, CD be equi. 
I multiplices of two magnitudes E, F f 
I and ſome magnitudes AG and CH equi- 
AI] multiplices of the ſame E, F, be taken 
away; then the reſidues GB, HD are ei. 
| her equal to theſe magnitudes E, F, 9 
I elſe equimultiplices of them. . 
17 For becaute the number of parts in 

1 | AB, whereof each is equal to E, is 
I put equal to the number of parts in 
| CD, whereof each js equal to F; and 

F © alſo the number of parts in AG e. 
dual to the number of parts in CH; 


be once E, then is HD once C. if 
n is HD ſo of C. Mich 


P R OP 


Eucrip E' Elements. 
30 

. Equal magni- A — Dp — 1. 

Nudes A and B have 6 1 i 

o the 8 magni- 

nude C the ſame DO. | 

7 roportion or ratio. And one and the ſame magni- 

4 _ 2 hath the ſame ratio to equal magnitudes A 
= Take Dand E equimultiplices of the equal mag- 

Initudes A and B, and F any-wiſe multiplex of Cz; 

When is D a E. Wherefore if De, , = F; a6 as. 

Wt hen alſo E will be , =, F. b therefore A. b 6. 55 55 

Co: B. C and e by inverſion C. Ac: c C. B. Which ee e 

JJ oo Benn 9, on, 43 

Ed Gooſe (Ln ( v 

If inſtead of the multiplex F, two equimultiplices 

Pe taken, it ſhall be the ſame way proved that equal 

Wnagnitudes have the ſame ratio to other magni» 


udes that are equal between themſelves. 


| P R O F. VIII. ; : 
of unequal magnitudes AB. AC, the 
 Wereater AB bath a greater ratio to the |F 
„. third line D, than the leſſer AC; and 


the ſame third line D hath a greater ratio 
po the leſſer AC, than to the greater AB. 
Take EF, EG equimultiplices of the A 
aid AB, AC, lo that EH being multi- 
plex of D be greater than EG, bur leſſer 
than EF. (which will eafily happen, if 1 * 
doth EG and GF be taken greater than 
D.) It is manifeſt from 8 def. 5. that 2 


AB. AC Ws DD 3) / - of 2 GE EN 
hh 
o be demonſtrated. | 1 


G62 


A 
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PROP. IX. 


* Ma. nitudes which to one and th fam 
Fg Magnitude have the ſame ratio, are . 
be one to the other. And if a magnitude have 
Ie ſame ratio to other magnitudes, thoſe 
I magnitudes are equal one to the ot her. | 
ABG 1. Hyp. If A. C:: B. C; 1 ſay that A. 
A 5 
J eb Br bo greater or leſs than A. 
28. 5. 1 A B D, 
„ C. a then is G or . Which i fin. = 
tray to the Hypotheſis. 


e 2. Hp. If G. bY that A=B. 0. fort 
b 8.5. let A be c B, b then 1 _ X. fant: 1 anf the 


r eee 


E 7 
ralet * 7 lam 
lely 
T R 0 P. X. 
. of n havin "g rati to FS ſan 2 
„ nag nitude, that which has the greater . . — 
1 | 2io, Uthe greater magnitude : and that magic — 
| 1 1 mitude to which the ſame carries a great ll _ 
4&4 ratio, E the 4 magnitude, If 
458 77 
1. Hyp. If 88 F. — I lay that AB of th 
1 704. For il it be ſaid that A=B, a then A. C:: B. Ge 125 
8 5. which 18 contrary to the Hypotheſis, If AB, 2 then , I, 
. Se — = Which i 7s alſo againſt * D 5 
al 
2. Hyp. 1g ll! that BD A. for if yo UK. 
„„ fay B= A, it's a ainſt the Hypotheſis, for it vill 115 
C7, 8 1 5 chat C. : C. A. If you ſay B CA, d the * 10 
e 8. 5. | 'S- f 
e Fi 8 B Which is is alſo againſt the Hypothe 7 my 


SRV] 
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PROP. XxX. To 
A -- — 8683 I 13 — 
K pi gy L—_—— M---— 


Proportions which are one and the ſame to any third 

W are alſo the ſame one io another. 55 

Let A. B:: E. F, and C. D:: E. F. I ſay that | 
A. B:: C. D. Take G, H, I, the equimultiplices of N 
A, C, E-; and K, L, M, the equimultiplices of B, 
D, F. Now @ becauſe A. B. E. F; if Geo, =, © p. 
A K. b then after the ſame manner I, =——a M. 
And likewiſe g becauſe E. Fr: C. D. if I, =, 
AM, þ then is H likewiſe &, =, AL. c where. b 6. def.3. 
fore A. B.: C. D. Which was to be demonſtrated, c G. def.. 

Rm og 7 TC | | 


Proportions that are one and the ſame to the 


* 


lame proportions, are the ſame betwixt them” 


ſelves. 


If any number of magnitudes A, B; C, D; E and F 
be proportional; as one of the antecedents A i to ons 
of the conſequents B, ſo are all the antecedents A, C, 
E to all the conſequents B. D, F. 
Take the equimultiplices of the antecedents G, 
H, I, and of the conſequents K, L, M. Becauſe taalt 
6 multiplex as one G is of one A, a lo multiplices à 1. 5. 
ate all G, H, I, of all A, C, E; and likewiſe 1 
ultiplex as one K is of one B, lo multiplices are 
all K, L, M, of all B, D, F. Moreover becauſe A. 8 
hee C. D. E. F. if G be c, , or AK, then þ hyp. 
Il H likewiſe be c, =, aL, and Ic, , M. 
und ſo if & C, =, = K. in like manner will G -+ 6. def ys 
t be c, , AKL M. c wherefore A. B:: © 0: de. 5. 
+C+E B DF. Which was to be dem. 


G3”. | .Co. 
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N c 

* f From hence, if like proportionals be added to 

5 Hh = proportionals, the wholes ſhall be proportic- 
556d. 


PROP, XIII. 


Ihe firſt A have the ſame ratio to the ſecond B, 

that the third C hath to the fourth D, and if tht 

third C have a greater proportion to the fourth D, 

Zhan the fifth E to the fixth F ; then alſo Wall the 

Fiſt A have a greater proportion ts the-fecond Þ, 

Than the fifth Et0the fab k. 
Iake G, H, I equimultiplices of A, C, E, and 

„EX, L, M, equimultiplices of B, D, F. Now becaule 

2 C. def. 5. chat A. Ber C, D. if HCL, a then is G K. but 


bs. 44% 5. becauſe Sc Ir b it may be that N c L. andyo 


4 


WA - - 3-2. Y.-C 


FR def. 5. J not © M. c Therefore FF. Vpicb nan 
„ demonſtrated. 5 : 2 5 


1 bol : 


Dur if 55-2 ps then allo z. ch F. Alſo, i 


ND 


then is TE 


EUcLID E' Elements. 
PROP. XIV. 


If the firſt A have the ſame ratio to the | 
= ſecond B, that the third C hath to the | * 
| fourth D; and if the firſt A be greater 1 | 
than the third C; then ſhall the ſecondB {| | } 
be greater than the fourth D. But if the  \ | | 
fiſt Abe equal to the third C. then the | | | 
ſecond B ſhall be equal to the fourth D).. 
but if A be leſſer, then u B alſo leſſer. | 


«c therefore 5 x 5 c there- | 


I 
— 
— — 


re Be. D. By the like way of argument, if- - 
d then is B AD. But if A be put equal d to. 5. 
hen C. B.: e A. B.: C. D. g therefore e 7. 5. 
hich was to be demonſtrat ee. f byp. _ 
zi. ER. g rr. 5. & 
4 | 


= 
o C, 


5 
t 


C, then is B D. Likewiſe if A=B, then is 
0 85 and if A — „, Or B, then alſo is CC or 


By an argument à fortiori, if 


N k. IV; 


Parts C and F are in the ſame ratio, with IB 721 
their like multiplices A B and DE, if zaken | © 
correſpondently. (AB. DE:: C. F.)) } ] 
Let AG, GB parts of the mutiplex 
AB be equal to C; and let DH, HE 8 1 
parts of the multiplex DE be equal to 7. _ 
7 The number of thele parts is equal ro L141: a hyp. 

the number of thole. Therefore whereas | | | b {ES 
b AG. C: DH. E, and GB. C HE F, ABS 0G. 
therefore is c AG+GB(AB.) DH+HE E 
(DE) :: C. F. Which was to be dem. „ 
7% ( N 


pP, 


194: e fifth Book of 


PROP. "Oe 


mY $1 Ade nds A. B, 0, D be proportional, they 
alſo ſhall be alternately proportional (A. Ce B. D.) 
Jake E and Fequimultiplices of A and B; take 
alſo Gand H equimultiplices of C and D. There- 
3 , 5. foreE. Fa A. BH C. DPA: G. H. Wherefore 
b by. if Ec, , , c then likewiſe is F. H. 
5 £ Fn, ©: & d e C 3: B. D. Which was to be em. 


Sc bol. 


g 6. as, 5. Alternate ratio has place only then 1 the 


quantities are of the ſame Kind. For heterogeneous 
quantities are not compared thgeriter, OW 


'P R of P. XVII. 
| j R nagnitudes compounied "y 
5 Proportional (AB, CB ;: DF, FE) 


they ſhall be proportional alfo when 
| divided, (AC. CB :: DE. FE.) 
Take GH, HL, IK, KM, in 
on. the equimultiplices of 
11 AC, CB, DF, FE; and allo LN, 
MO, the equimultiplicesof CB, 
; FE. The whole GL is 4 85 
multiplex cf the whole AB, as 
one GH of one AC, þ that I5, 
as IK of DF, c or as the whole 
EX IM of the whole DE. Allo 
| HN (HL + LN) is as d multi- 
plex of CB, as KO (KM + 
MO) is of FE. Therefore, where 
as by Hyp. AB. BC :: DE. EF. 


| if GL be ©4=4 HN, then 
like 


- — " 


31. 5 | 
b conſtr," HH: 


EvUcCLIDE?s Elements. „ 
likewiſe e will IM C, =, Q KO. Take from e 6. def. 5, 
theſe HL, KM that are equal; and if the remain- 

der GH be c, =,2 EN, f then will ; Re 
MO. g whence AC. CB: DF. FE. W Rich was 10 g 6. 1. 5. 
be demonſtrated. 


PROP. XVIII. 


IF magnitudes divided be proportional F 
(AB. BC:: PE. EF.) the ſame aiſo being C 
compounded ſhall be proporoiens: (AC. CB. | 8 


Fot if it can be, let AB. CB :: DF, B 
FG = FE. a Then by diviſion will AB. 
BC. - DG. GF. 5 that is, DG. G © 
I - DE. EF. and being DG & DE. 
„therefore is GFe-EF. IWhich1is abſurd. 
The like abſurdity will follow if it be 8 
faid AB. CB ; DE OFE FE. 

„„ XIX. 

Ietbe whole ABbeto 1 55 3 5 
the whole DE as the part A- _|———-} 
taken away AC is toche 9 0 V 
pait taken away DF, 1. 
then ſpall the die CB be to the aue FE as the 
whole AB is to the whole DE. 

| Becauſe a AB. DE. AC. Dp, b therefore by a b. 
permutation AB. AC :: DE. DF. c and thence by b Ic. 5. 
diviſion AC.CB :: DF. FE. b wherefore again by © 17+ 5+ 
permutztiop AC. DF :: CB. FE. d that 18, AB, d byp. & 
DE :: CB. FE. hich 1 06 to. be demonſtrated. 11. 5. 

oro, 

Hence, If like proportionals be ſubſtracted from 
505 e the reſidues ſhall be e 

iona 
2. Hence i, converſe ratio ane 

Let AB. CB:: DE, FE. I fay that AB. AC :: 

DE. DF. For by a permuration AB, DE :: CB. 2 16. 5. 

FE, b therefore AB. DE :: AC. DF. whence a- big. * 
| gain by permutation AB. AC :: PE. DF.  Phich 

was to be fe Keen rates, obs 

E R O * 


8 


1 
80 
IF TAY 
9 


2 
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1 EF IRIS & 0: As 5 1 
A If there be three magnitudes A, B, 
5 C, and others D, E, F equal to thoſe 

in num ber, which being taken two and 

two in each order are in the ſame ratio, 

; (A. B. 1). Ez and B. CE I) 
and if of equality the firſt A be great. 

er than the thnd C; then 1 hall 

the fourth D be greater than the ſixth 
A BC g E F F. But if the fiiſt A be 55 

_ thadC, then the fourth D is foto. 

the ft xthF; and if A be 1% than C, ſo D i: leſs than F, 


e r. Hyp. Let ACC, Becauſe a EF:: B. C C. by 5 in- 
boo: 4: verſion ſhall be F. E :: C. B. But S 3 
c 12 & verſion ſhall be c =y 2 p* there. 
| : lo. 13. fore Edo 1 e therefore b CE. Which was 
: to be demonſtrated, 


85 10. 5. 2. Hyp. By the ſame way of argument, i ARC, 
it will appear that D F. 
8. fo. 5. 3. Hyp. HA =. Becauſe F. E CB. FA. B. 


g 11. 5.6 D. E. therefore is D=F. Which was to be dem. 8 


9 
We : 
5 
. | ROT I. 
4 1 
. 
. : 
8 5 


If thae be three magnitudes A, B, 

C, and others aiſo D, E. F equal to 

un them in number, which taken iwo and 

| [| : : molare i in the ſame ratio; and their 

| | ee inordinate (A. B EF. 

| | 8 ana B. Ce: D. E.) and if of equality 

* the fir it A be greater than the thirdC, 

1-4 | 246 is the Fe y 2755 In the 

ſiæth F; but if the fiſt be equal to the 

AB CD E F. third, then 7s the fourth equal to the 
„„ fixth ; if leſs, ſo is the other likewiſe. © 

. 'thp. It ACC; then becaule a D. E ::B, 

BUS Gy therefore inverſely E. D* C. B. 055 


e ſchol. 13. 7 2 therefore — 5 2Þ A war; is, — 1 4 therefore D F, 
5. 


0 10 . e 2 Hi 


Ec LIDE? Elements. „ 
Ec By the like argument, if ADC, then is 5 
3. Eyp. If A= C; then becauſe E. D:: e C. e 7. 5. 
Bee e A. Ber: F E. F, g therefore is D F. Vbich f Hp. 
vn ! ũ AA Sb 57: 


PROP. XXII. 


If there be any number 
= of magnitudes A, B, C, and 
= others equal to them in num- 
ber D, E, F, which taken 
= two and two are in the ſame 
ratio (A. B.. D. E. and B. 
C:: E. F.) they ſball be in 
ꝛ he ſame ratio alſo by equa- 
7 .-1- 
Iake G, H equimulti- 4 
plices of A, D; and I, K | | 
of B, Ez; and alſo L, M1 
) -..-L.4 
Becauſe a A. B: D. E. 
b therefore G. I:: H. K. 
and in like manner I. | * 
L:: K. M. therefore, if = 8 
Ge, *% 1ecemrh 11 . c 20. 5. 
H FC, =, M. d there- E Gd o 
fore: &. Co UF By 2 "OM Ee: 
| = ſame way ef eos. „ e 
ration if further C. N.. F. O, then by equality 


— 


2 — — 


e 
e 


4 . So Ta - 1 
oY * J — P — W_ 
2 Ws; * rr => - 
%” 8 — e , 8 223 K * . *. 2 6. 2 > — oy 
— — * _— — . — n 2 r 5 — * 
r 1 . oF TA : 5 C D ery 1 * * — 8 8 
8 ; 


PPP 


ꝛũ1 R Op. 


* = 1 
VT 1 
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Wo "PROP. XXII. 


If there be three magnitudes 4 
.es and others D, E, F, equa? 
29 them in number, which taken 
two and two are in the ſame ratio, 
aud their proportionality inordi- 
nate (A. B:. E. F. and BG :: 

L DCE: ) they ſhall bein the ſame ra- 
j 770 alſo by . | : 
Tale , H equimultipli- 
„es f B, 5; and alſo K, L, 
NM equimultiplices of C, E, F. 
Then G. Hr 4 A. B. 5 E. F. 
FF Moreover becaule 
"4: Þ B, C. :: D. E, thence isc H. 
. L; therefore G, H, K, 
and 1. L, M are according to 
wes 21.5 ' Wherefore if G be C, 
ES, 2 K, then is likewiſe L 
; a6 af. =, —_— M. and ſo 4 conſequently A. Ce. V. F. 
* hich was to be demonſtrated. 

55 there be more magnitudes than three, this way 

of camonfration holds good im them alſo. 207 


2 Coroll. | 
522.5. : From hence * it follows that ratio's com- 
5. and 20. pounded of the ſame ratio's, are among themſelves 


ef. I." the ſame; as alſo that the ſame parts of the ſame 
ratio's, are among themſelves the lame. 


PROP. XXIV. 


„ 15. Fo 
25 


— — — — — N - = S — a — 
— 2 * 2 — 2 = 8 = <-> - I tn We 2 — — — E 
—_— _ — —ͤ— — — — — — 2 > — — — — 
? 4 = —2 C — 228 — . 2 a — — — I 2 _— < 
— 22 8 <= . —_ —ͤ — ——— ——— — = . — — — = — "3 
- 7 4 =} — 2 — 2 rr ++ S r —— — 8 = — 
Wines — — 0 - 2 * 2 _ —_ * — * * 2 * 243 wo - - _ 2 — * DES 7 — — — — 


f AE > 


— 
— 


1 
* 
r 
1 
1 5 
„ 
- BIR 
i 624 4 
3 
4 \ > 
2 
i 1 


DS 


— 
— 
= 7 
— 
7 


— 
2 
2 


SR ' >< —<— fan et Wh nes 
7 8 ai AT 8 
- r 
. 8 
— ä — oh 
— CEE * 
— — A” I 0 — — 
—— g 22 — 3 — h — 


A 


3 If the firſt magnitude AB 
8 . have the ſame 1 to the ſe- 
D — E — H cond C, which the thind DE 

Fo hath to the fourth F; and if 


the fifth BG have the fas ratio to the ſecond C, which 

the fixth EH hath to the fourth F, then fhall the foft 
_ compounded with the fiſth (AG) have the ſame ratio 
to the ſecond C, which the third e with the 
ſixth (978 bath to the feurtb F. 


* For | 


HD. But Ad F- EACH therefore 


__ EvctidEs's Eleweuts. 109 
For becauſe a AB. C: DE. F, and by the Hyp. a „b. 
and inverſion C. BG :: F. EH ; therefore by B e- b zz. 5 
quality AB. BG : : DE. EH. whence by com- 
" Pounding, AG. BG. DH. EH. Alfo c BG. C. 7 
EH. F. Therefore again by h equality AG. 9 
DH. F. Which was to he demonſtrated. ; 
PROP. — 4 4 
Tf four 1. be proport iona 
of 83177 E. F) the greateſt AB 
and the leaft F Hall be eater Than the | 
reſt. C D, and Ee 4. 
Make AG= E, and CH=EF. Be- G * 
cauſe AB. CD:: 4 E. F:: 5 AG. CH. 
c thence is AB. CD:: GB. KD. | = WW 5 
d but AB=CD. e therefore oo Ip. 
AG+F+GBeE+CH=HD, that A CEF e [c bot, 14. 
is, AB+FCE+CD. Which war to be demonſtrated.. . 
Theſe propofittons which follow are not Euclide's, 
| but taken out of other Authors, and here in. Ts 
My of their r uſe. ; 
T 
8 If the juſt have a greater A — —0— 
proportion to the ſecond, 8 :?: D- 
than the third to the oth; E — — — ; 
then contrarywiſe, by con- 
_ verſion, t he ſecond ha I have aleſs proportion to the 
hiſt , than ihe fourth to the third. 


A B | 
Let F 1 5˙⁰ lay that Fo 6. For conceive 


— 
— 


28 3 1 
5 ß, therefore © B. whenceA=: E. e there- 213. TY 


B B 8 b to. 5. 
— 27 4 or. Whichwas to be demonſtrated. c8.5. 


d OP] 5. 
PROP. xxvn. 
4 f the fo haves a greater pro- A 8 —— 
port ion 10 the ſecond, than the B —— D- 
hid to the fourth; then alter- E — 


nately t he firſt ſhall have a greater 
8 to ive third, Than the ſecond to the fourth. 


Lex: 


\ 


110 


* 


E 08 Fo | 


The fifth Book of 
AC A B 
Let F P. then I fay = © EB. For concelve 
E = 7; 4 therefore ACE, þ and therefore 8 6 
c or — Which was to be demonſtrated. mw 
2 R 0 P. XXVII. | 


If If the firſt 1555 4 proportion to the feels 
than the third to the fourth, then the firſt compounded 


with the ſecond ſhall have a greater proportion to the 


| ſecond, than the third compounded with the Jourth to 


+= * 

if ad . K 1 

1 4 : : : 

| 0 | 2 

WU a1o. 

. 4 1 * 5. 


b 4. ax, 
0B, $o:- 


| 2 10. 5. 
0 8. 4. 


the fourth. | MS, 
Le 9 I fa YO Fe | 
et 50 . * 3⁰ Er. or 8 | 
OR DE 


ceive — — 4 therefore is, AB = GB. add BC 
BC EF. 


F* 
to each part, then b will AC c GC. c therefore 


AC 


— = Whiel to bed 1. 
BE BC that is ff hich was to be dem 


PROP. XXL 
* EEA 
Tithe fiſt 9 with the ſecond have a greater 


; proportion to the ſecond, than the third compounded 
with the fourth hath to the fourth; : then hy diviſion t he 
firſt ſhall have a greater e to the ſecond, than 
the bird to the fourth, 


L =o VE chen I ſa AP . 
et 50 Er. E kr or cen 


GC DE | 
ceive 72 EF * therefore AC - GC. Take a- 


5 way BC, that is common; 3 then b remains AB - 


GB DE 


GB. c Therefore — wet oe W hich was to be 


BC 


5 Emonſrated, „ „„ P:K W 


Evcrine? * Eleme nts, 
q PROP. XXX. „ 
7 the fir compounded OLED 
With the ſecond have a Hl — 0 
= greater proportion to the D — —1 1 
fiecond, than the third com- E 
pounded with the fourth hath to the fourth, then by 
converſe ratio ſhall the firſt compounded with the ſe- 
= cond have a leſſer ratio to the firſt, than the was 
= compounded with the fourth ſhall have to the third,” 


N L Then I h 3 For 
rege e Then L la) mat, . nr. 
. . 


| 8 Dy 
becauſe NA ag == b therefore by diviſion 2 byp. 
BC EF 


b 29. 5. 
AB DE 5 BO EF 


— 2 2 * converſion. e: | therefore 6 5. 
BC Er- A AB DE 


Ac Dr 1 
and 4 therefor by wages 2 ne? Which d 8s. ⁵0 


was to be demonſtrated. 2. 


PROP. XXXI. 
n= there be three mag. A ———D- 
nitudes A, B, C, and o B — 1 
thers alſo D, E, F, equal C FB — 
to them in number; ; and G- „ 
if there be a greater I os | 5 
proportion of the firs of the former to the ſecond, 
mY 85 is of the firſt of the laſt to their ſecond 


5 5 F 5 and there be a ifo a a greater p proportion "OR 


the ſecond of the firſt magnitudes to the third, than there 
15 1 the ſecond of the laſt magnitudes to their third 


CCF. ) Then by equality alſo Hall the ratio of ; 


the jſt of the former magnitudes to the third be great- 
er than the ratio of the fp 7 the latter ae e to 


A 
the third © \E x4 


; J. 
C FL 
- 


112 


à 10.5, 


b 8. 5. 


Aro. 5: 


e 8. 5. | 


; 1 12. 3. 


C13. 5. therefore G S ＋ Again conceive Das 


— 8 8 therefore much more G 9" jm d where- 


fore AH, eand conſequently 88 S fn 


and others D, E, F, . 'ẽr! Foes 


bey; and there be a H 


greater proportion of the frſt Tf the ; Jawa 3 nag. 
nitudes to the ſecond, than there 1 of the ſe- 


cond of. the latter to the third (5 5 F. F.) and 400% 


the ratio of the ſecond of the former to the third be 
_ greatey than the ratio of the firſt of the. latter to tle 


| ſecond (=p =) then by equality alſo foal th 


proportion of the firſt of the former to the third, bt 
2 Da that X the 2 of the latter 10 the thin 


= The Sen aner of this Propoſition is al 


- CL —D proporiion of the part taken aug 
| ; 


The ftth Book of 


G E 
Conceive 8 =>. a therefore is B x8 G, and} 


* 1 


A KD 
F- 
PROP, XXIII. 


17 „ be three A-— 7 . 
magnitudes A, B, C 8k—wmꝛ⸗pu E.. 


qual to them in nun- G —— ail 


Ge-. | RE” 


gether like that of the precedent. 


Þ RO En 
* I the proportion of the whole 1 
A bes Le B 10 the whole CD be greater than the 


AE to the part taken away CT; 

| then ſpall alſo the ratio of the remain 

der EB to the remainder FD be greater than thas of the 
who's AB to the whole CD. 

been. 


 EveriDE's Elements. 113 
| eau t SEF 4 therefore by permu i hyp. - 


2 EFT, „ 
)) ↄ ĩ ĩõé ad . 
tation JE = c therefore by converſe ratio c 3o. f. 


F- . 

J% EniEiic AFB. 
, and by permutation again —2 — 
Which was to be demon&rated, „ 


„ ee IXIvL. - 


If there be any A 
number of magnitudes, B ————— 
and others alſo equal C———— 1 
o them in number G H 
be firſt of the former to the firſt of the latter be 
= greater than that of the ſecond to the pe and that 
greater than the proportion of the third to the third, 
and ſo forward : all the former magnitudes together 
Hall have a greater ratio to all the latter together, 
than all the 2 leaving out the firſt, ſball have 
to the latter, leaving out the firſt ;, but Jeſs than that 
of the firſt of the former to the firft of the latter; 
and laſily, greater than that of the laſt of the former 
to the laſt of the latter. go 
You may pleaſe to conſult Interpreters for the 
demonſtration hereof, we having for brevity ſake _ 
omitted it, and becaule *ris of no ule in theſe 
Ls TENETS 


TY 


— The End of tie fifth Books 
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KE EEB 
ELEMENTS. 


ah. 


Ike righs lined FR (ABC; Don) # are 
fluch whole ſeveral angles are equal ore 
to the other, and alſo their ſides about 


the equal angles, proportional. 
Tbe angle B = DCE, and AB. BC :: 'DC. CE, 


fo the angle A=D, and BA. AC :: CD. DE. Lab. 


os wg ACB = E, and BC. CA: : CE.ED. 


'N. Reciprocal figures ar? 

H (BD, BF) when in either fi 
1 Ws 6 ho gute are the terms antece- 
dents and conſequents of 1. 


: "10's (that HAS BO 5 Fh. 
; BC 


In. A 1 line AB is 
2954.02 452... Sail te be cut Kenn 
2 C B to extreme and mean pro- 
TS, portion, when as the whole 
AgB is to the greater ſegment AC, ſo is the great 


er legment AC to , The leſs CB (AB. AC :: AL, 


g.) 


8 4 


Tr 


IEG ES nts 8 
4 : 2 N * r * 
—!! 


= 3 5 EN 
o ee 1 


r 


5 EUCL1iDE's Elements. 14 5 
Iv. The altitude of any figure A. 
= ABC, is a perpendicular line AD _ 
= drawn from the top A to the 
W baſe BC. e 


V. A tatio is ſaid to be compounded of two ra- 
tio's, hen the quantiies of the ratio's, being mul- 
tiplied the one into the other, do produce any 
ratio. As the ratio of A to C is compounded of the ratio: 

| „ 


= of A to Band B to C. For 222 — — — ? 20. def. 3. 
; %%% OR oO as dis-4 
= and parallelograms BUAE, 1 1 
= ſame height, are in pro- 

portion ous 10 HY 125 15 EO 

as their baſes, BC, CD „ 5 
Take as many as you pleaſe, BG, GH, equal a 3. r. 
to BC, and alſo DI == CD. and join AG, AH, al. 
pe triangles ACB, ABG, AGH are equal, b 38. x. 
and 5 allo the triangle ACD = ADI. There. 
fore the triangle ACH is as multiplex of the 

triangle ACB, as the baſe HC is of the bale BC; 

and the triangle ACI as multiplex of the triangle 

ACD, as the bale Cl is of CD. But if HC c, ,,  _ 

=2 CI, c then is likewiſe the triangle AHC c,, c ſcb. 38. t. 
| 2 ACI; and d therefore BC. CD ::- the triangle q 6. def. 5. 


ABC. ACD ePgr. CE. CF. Which was to be e 4.1. 
demonſtrated. os, F 45 PvE OE. 


K ** Je - — — 1 * q TER, p a nt WAY = - * : a 
* 2 4 g * 0 * " — 8 [SET on” * R Ad... k — — SIS LF — 3 n xd * VE) . E oY 7 * 4 ; 4 Fed = a a ” HEY 2 2 
- x = MC", ND hes - — Fae FER a 3 3 r Cr ns er 2 PPP 2 nt 3 >. Ry 8 22 1 
WE. OY ü Ä EIT: ATIVE "4" PR ee en 1 —— — 2 * 8 — 


„ 


= 2 3 Hyp. Becauſe the triang zi DEB a — DEC, 


116 5 5 The 4 * Pook Ti 


Schol. 


Hence \ Triargles ABC, DEF, ans 4 tes. AGBC, 
DEFH, whoſe baſes BC, EF are equal, are in Juch = 
: proportion as their altitudes, Al, DK are. + = 
2.x. 4 TakeIL =CB, and KM — EF; and join = 
— LA, LG, MD, MH. then is it evident that the 
" 3 triangles ABC. DEF. ALI. DKM :: c Al. DK. 
ar. 1.69 © pgr. 4050 DEF H. Which was 10 be demon. : 


7 a +> RD FN: 

„„ F to one-fde BC af s crignph 
> ABC be drawn a parallel right int 
DE, the ſame ſbail cus t he ſides of 
2 TS triangle proportionally (AD.BD 
e - 7: AE. EC.) And if the ſides of the 

| DA— triangle be proporttonally cut (AD. 
| {>< 5 BD :: AE. EC.) then a right line 
= CG DE Joined at the ſet ions D, E, ſhall 
be par allel to ak remaining fu de f the tr angle BC. 
Draw CD and BE. 


b 7.5, 5 therefore ſhall be the 8 ADE. DBE:: 
"© 4.6 ADE. ECD. But the triangle ADE, DBE: c AD. 
dir. 3. DB, and the triangle ADE. DEC. AE. EC, 
„ therefore AD. DB AE, EC. 
e t. 6. 2. Hyp. Becauſe AD. DB:: Ak. EC. e that isthe 
fo.s, triangle ADE. DBE: : ADE. ECD; f theretore is 
8 39. 1. the triangle DBE ECD; and g "therefore DE, 
F BC a are parallels. Which was 10 be SRO | 
| Scbol, 9 eu. 


If there be drawn many 3 to one fi de bomol 


of any trian; dle, then all the 1 ments of the ſides Set 


3, i 
171 © 
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ſhall be proportional; as is eaſily deducible from 3 
the ee 


"PRO p. III. 

If an angle BAC of a triangle FA 
BAC be hiſeded, and the right „ 
line AD, that hiſects the angle, 1 
cut the baſe alſo ; then ſhall the 
ſegments of the baſe have the ſame — 
ratio that the other ſides of tbeãßĩé— 
triangle have, (BD. DC: AB. „„ : 
AC.) And if the ſegments of the baſe have the ſame 
= ratio, that the other ſides of the triangle have (BD. 
= DC:: AB. AC.) then a right line AD drawn from 
= the top A to the ſection D, ſpall og that angle 
W BAC of the triangle. 8 
| c BA, and make AE = = AC, and join 7 
1. Hy. Be cauſe AE = AC. e is the 
angle ACE a = E= A BACc = DAC; % \ 
fore DA, CE are parallels. e Wherefore BA. AE. Þ 32-168 
(AC) :: BD. DC. p. | 

1. Hyp. Becauſe BA. AC (AF) :: BD. DC, 740 27. Is 
therefore are DA, CE parallels; and Fa therefore e 2. 6. 
is the angle BAD = E; and thee 3 angle DACg = f 2. 6. 
ACE 5 = E. k therefore tlie angle BAD— DAC. g 29. 1. 
= \herefore the g's BAL is bifected. Which Was h 5. 1. 
zo be demonſtrated. K 1. a#s 


PROP. w. 


of eguiangular triangles ABC; 
DUE, the ſides are 1 
which are about the equal angles, 
B. DCE. (AB. BC: DC. CE, A 
&.) And the ſides AB, DC Ke. _ 
which are ſubtended under the 
equal angles ACB, E, &c. are 


bomologows, or of like ratio. 3 
N Set the ſide BC in a direct line t to the ade CE, 
and s produce BAand ED till they a meet, 2 ;2, 


H; 


Be- 


De ſixth Boot f 


Becauſe the angle B5 ECD, c therefore BF, 
Cb are parallel: Allo becauſe the angle. BCA 
/ CED, e therefore are CA, EF parallel There- 
34. 1. fore-.the figure CAF D isa Per. d theretoe AF 
Cb. and AC = d FD. Whence it is evident 
i that AB. AF (CD) :: :e BC. CE. f by permutation 
therefore AB. BC :: CD. CE. alfo BC. CE: FD 
; (AC) DE. f and thence by permutation BC. AC: 
g 22.5, VE. DE. g Waerefore alſo by equality AB, AC: 
„ CD. DE. Tanten . | 
| Coro. 
llenes AB. Dc : : BC. CE * AC. Dr. 
Schol. 


5 1 If ina a triangle FBE there be drawn. AC 
a parallel ro one fide FE, the agel ABC 18 
be like to the v: bole FBE. a | 


: PROP. v. 


Ir two ; rrianglal ABC 
95 DEF have their ſides pro. 
portional (AB. BC ©: DE, 
& EF, and AC. BC :: DF. 
EY. EF,and alfo AB. AC::DE. 
PDP) thoſe triangles an 


28. 


G 


equiangular, and thiſt | 

angles equal under whit) / 

ERS are fubtended the bomolcgom 7 /; = 
At the fide EF a make the angle FEG = 5 

* andthe angle EFG=C ; b whence the angle G 5 

„. A. Therefore GE. EF c:: AB. BC :: 4 DE. Ef. : 

and © and therefore GE=DE. Likewile GF. FE c :: 0 

AC. CB:: 4 DF. FE. e therefore GF DF. Ther- . 

fore the triangles DEF, GEF are mutually equilz . 

„ _ tera]. f Therefore the angle D = G= A, and the 8 

angle FEDf=FEG B, and g conlequent) " 

the be DFE C. Therefore Ge. 7 N 1 

E 


ron 


EucLI DES Elements. 
Pot. 


Ff two triangles ABC, DN. 

= DEF have one angle B AN N 

equal to one angle DEF, XM |} *. 
= and t be ſides about the e. Xx ES 
qual angles B, DEF ro 
portional (AB. BC :: DE. 

EF) then thoſe triangles B _ 

ABC; DEF AA.. 8 
gular, and have thaſe angles equal, under which are 
ſubtended the homologow ſides, mn. 

At the fide EF make the angle FEG—=B,and te 
angle EFG = C; a then will the angle G = A. 4 32. f. 
Therefore GE. EF :: b AB. BC DE. EF, d and b 4. 6. 
therefore DE = GE. But the angle DEF e=Bf= c hyp. 

W GEF ; therefore the angle D g= G = A, band dg. 5. 

= conſequently the angle EFD = C. V hich was to e hyp. 

nel, r pouſtr, 

n, AB, e hb 33 14 - 

= DEF her ne ns Ae A. .D e . 


qual to one angle D, ande 
the ſides about the other 
7 b e . | | 
nal (AB. BC. DE, EF ) 2, ER _—_— 
and if they have Both B 2 CF 8 5 
the remaining angles C, F either leſs or not leſs thin 
a 71ght angle ; then ſhall the triangles ABC, DEF be 
W £quizngular! and have thoſe angles equal about which 
Zhe proportional V 
For, if it can be, let the angle ABC E, and 
make the angle ABG = E. Therefore, whereas the 
angle Aa = D. b thence is the angle ACB = F. a byp. 
Therefore AB. BG c:: DE. EF. d AB. BC. e there- b 32. r. 
fore BG=BC. f therefore the angle BGC = BCG. c 4. 6. 
Therefore BGC or C is leſs than a right angle, d /p. 
and þ conſequently. AGB or F is greater than a e 9. 357. 
right: Therefore the angles C and F are not of f 5. 1. 
the ſame ſpecies or kind, which is againſt the g cor. 17. r. 
/ 2” Rewlade 
| | BH: = 4 x - i + oo 


a 


» x > wo 
. da 


n Ne fxth Book of 
PROP. VIII. 


A Fu aright angled trian 
gle ABC, from the right 
angle BAC there he drawn 
AD a perpendicular to the 
baſe BC; then the triangles 


(ADB, ADC) are like both 

60 the whole Win ABC, and alſo one to the other. 

ab > Byp. For becauſe BAC, ADB are a right angles, 

1 rz. ax. 5 and ſo equal, and B common; the triangles BAC, 

e 32. and ADB care like. By the ſame argument BAC, ADC 

| 4. 6. are like; d whence allo ADB, 9 will ” 2 
d T6 6. WW bich was to be demonſtrate. 


85 | | Coroll, 
0 1. bf, & "Henee;” 15 BD. DA e: DA. DC. 


BD. 
PROP. IK 


9 From a ri be line i 
FO ven AB re of 55 
part required, @ ; 

(4G). 

From the point A 
draw an infinite line 

Ac any-wile, in 

ho —B Which à take any 

3 three equal parts AD, 

b3r.1. DE, FF. join EB, to which from D Þ draw the 

„ parallel DG ; and the thing is done. 

£2.06 For GB. AG::c FD. AD; whence by a com. 

c. 18. 5. poſition AB. AG :: AF. AD. therefore,  wherez: 
. therefore is AYE * AÞ, 
2, W 1855 was 10 be done, 


PROP 


5 2 * — about the perpendicular - 


2. BC. AC :: AC. DC. and . BA. : BA 
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Eve LID E 5 Elements. 
PROP. x. 


Jo divide a right line given 
AB not divided (in Fand G) 
as another line given AC wa 

atm Dee EY oo. 
Let a right line BC join 
de extremities of the line di- 
vided, and of the line not di- 5 

= vided; and to that line from the points E, D 
a draw the parallels EG, DF meeting with the 


3 thing is done, | „„ a: 7 
= For let DH be a drawn parallel to AB. Then AB 


aB. Which was to be done. 


KN . 


will be more eaſily perfogmed thus. 3 
'aW an infinite line AD, and another BH para). 


leb to it and infinite alſo. Of thoſe take equal 


batts, AR, RS, SV, VN; and BZ, ZX, XT, TL; 


right line that is to be cut, in & and F; Then the 2 31. 1. 


t | DE::b AF. FG. and DE, EC h :: DI. IH; c FG. 22:6: 8 


34 *. 


Hience is learnt to cut a right line given AB into as 
| many equal parts as you pleaſe (ſuppoſe 5 ;) which 


121 @ | 


= 


4 
5 * 
in 
if 
G8! 


5 33. 9 
b conſtr. 
2. 6. 


2 2. 6. 


in each ! line leſs parts by one, than are required 


© thence AM, MO, OP, PQ are equal alſo. Like- 
Wile, becauſe that BZ. — ZR, therefore is B() 
== PO. and therefore AB i is cut into five ban 
With was 5 to o be done. 


AB i „ take BC = AD. Through 
C draw CE parallel to BD; with which let Al 
produced meet in E. chen is ; DE the FREY 
required. 


| 10 be done. 


b ear. 8. A A D 


The ſixth Beok i - 


in AB; then let the right lines LR, TS, XV, ZN, 
be drawn ; theſe lines lo drawn ſhall cut the right 
line given AB into five parts. 

For RL, ST, VX, NZ ate a parallels; there. 
fore, whereas 'AR, RS, SV, VN are þ equal; 


PROP, XI. 


Two right 15 Jin 
given AB, AD, 10 ft 
out a third in proporti 

on to them (DE.) 

Join BD, and fron 


For AB. BC (AD)-0:: AD. DE. Which wit 


4 * rs %* <1 
n A e 3 - 4 <a N z 
* 1 83 N 2 * * * e 84 * * GWG : e 
*s „7 ee . (ere R 2 e 4 £ e re - . 
Lie Ke e n 8 : 47 3 N 8 I FD n . is EOS to net en W yp 5 7 
- 455 , n * 0 5 te 5 AO RNS og rap ROT ey az R e n 7 8 ö 4 8 We 1 oy A n 8 7 


Or thus: make the angle ABC 
right, and alſo the angle ACD right, 
then . BC :: BC. BD. 


xk * W 2 n 9 75 2 N 3 5 8 ES, 1 3 a 2 * 4 
VR 5 


RY 


* 
3 
SG 

3 

. 
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8 
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PROP. XI. 


Three vi jg lines being given DE, kr, 5a. 10 fond 
out a fourth proportional GH. 

Join EG, and thro? F draw FH parallel to EG; 
wich which let DG produced to H meet. Then 


it is evident that DE. EF ar DG. GH. Which a2. . 5 
was t9 be . N 


PROP. XIII. 


Tuo right 5 being. given 
WE, EB, 10 find out a mean 
. proportional 4 2 85 
= Upon the whole line AB 
as a diameter deſcribe a ſe- | K 
micirole AFB, and from E erect a perpendicular 
Ff meeting with the periphery in F. then AE. 
EF:: EF. EB. For let AF and FR be drawn ; 
then from the right angle of the right angled 4 37. 3. | 
triangle AFB is drawn a right line FE 1 


cular to the baſe. b — AE. FE. F F. EB. b cor. 8. 6 
V. hich was 70 be done. 


5 Coroll. 


Te fi ixth Book * 
col. 


Hence, A cht! line drawn in a circle from any 
point of . the Nate perpendicularly, and ex. 
tended to the circumference, is a mean propor- 
Gene betwi xt the two legments or! the diametef, 


* 0 . XIV. 


D. . 1 | 7 ales ba 
aſs — vingonea "gle ABC equal to 
4 2 


one EBG, have the phe BD, 
BF which are about the e. 
qual angles reciprocal (AP, 
to EB. BC ;) and theſe 
2 BD, BF which 
"I one ol ABC equal to one EBG, and the fides 
which are about the equal angles reciprocal, are equal, 
15 Fo0or let the fides AB, BG about the equal angles 
: faz T make one right line; a wherefore EB, BC thal! 
do the fame. Let FG, DC be produced till they 
15 meet. 
„ 1. Hyp. AB. BG b :: - BD. BH :: c BE. BH: 
„ „ . @ 15 I e therefore, Gr. 
1 2. Hyp. BD. BH ::f AB. BG 55 BE BC: 
e 11. 5. 5 Bb. H. k Therefore the er.! BD BF. W hich 
fr. 6. war to be demonſtrated. | 


. | | 
k 11. and . 5 „% 1 
. . = 


2 9 3 N LL TEST n RAT IVE ce 2 TORS | Sara's =. Os 7 9 $3 ” - 
CR ee TTT 
1 2 Th ns 7 . EE, 8 * « * + 98 * = = * * FS" a - p wy - * 


R 
* * 3 18 ENS 


CB) 
AD, 
unde. 
comp. 
the re 


FG; 
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PROP. XV. 


= FEgual triangles having one 
angle ABC equal to one 
DEE, their ſides which are 
About the equal angles are re- 
cCiprocal (AB. BE: DB.BC;)--- i, Jo 
And thoſe triangles that hade: TR 
one angle ABC equa! to on 5 
= DBE, and have alſo the ſides that are about the equal 

WW gngles recigrocal (AB. BE :: DB. BC.) are equal. 

Let the ſides CB, BC, which are about the e- 5 
qual angles be ſet in a ſtrait line; a therefore a ſch. 15. 1. 
WABE is a right line. Let CE be drawn. b. 6. 
1. Mp. AB. BE. the triangle ABC. CBE c:: the c 7. 5. 
triangle DBE. CBE :: d DB. BC. e therefore, & c. d 1.6. 
2. yp, The triangle ABC. CBE :: f AB. BE:: ents. 


DB. BC h:: the triangle DBC. CBE. x There- f f. 6. 

W tore the triangle ABC — DBE. Which was to be g Vp. 
8 demonſtrated. 9 %% © vg 
EL CS i; RY „„ 


AK "7 


| If four right lines be proportiona (AB, FG :: EF. 
CB )the 1ectangleAC compre hended under the extremes 
AD, CB, ij equal to the redtangle EG comprehended 
under the means FG, EF, And if the reFangle AC 
compre hended under the extremes AB, CB be equal to 
tbe rectangle EG compre hended under the means FG, 
Eb, then are the four right lines proportional. (AB. 


1. Hyp, 


16 d pes ſixth Book of 


2.12 4 r.Hyp. The angles B and F are right, and à con- 

. ſe uently equal, and by hypotheſis AB. FG :; 

- 1 6. EF. CB. b therefore the rectangle AC EG. 
Cp. 2. Hyp. The rectangle AC c = EG, and the 

2 6. angle B=F; & therefore. AB. FG :: EF. CB, 
LE was to be Wa 5075 


5 es Coroll. 


. . it is eaſy to apply A reckangle gi given 
2 12. 6. to right line given AB; (vi. E v9 — 
„ AB. DE FG. BC. 


PROP. XII. \ 


i three Night lines be 3 (aB. EF :: 1 


CB.) the rectangle AC made under the extremes AB, | 

Cy is equal to the fquare EG made of the middle Ef. wil 

And if the rectangle AC comprehended under the eu. C 

zremes AB, CB be equal to the ſquare EG made of th CU 

middle EF, then the three limes are rene ws Thi 

EF :: EF. CB.) and 

Take . 5 
a byp. Hyp. AB. EF :: a EF (x3. ) CB, therefore 


b 6. 6. the redangle AC þ = EG e=EFq. 

29. def. 1. 2. y. The rectangle AC d = to the 00 war 
d hyp. EG = EFq. e therefore AB, EF :: F of . ) Bl 
Þ 16. 5. Whichw was 10 be demonſtrated, 


Coroll, | 
Let AxB= = ©q. therefore A, 85 2 Gy B. 


no ira 
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| From 0 rieht line given AB to odeſeriben right An 

Pots AGHB lite and alike 7. tuate ro 4 right-lin'd 

jigure given CEFD. 

1 SRelol ve the right-lined figure given into tri- 
angles; a Make the angle ABH == D, a and the a 23. Io 
angle BAH = DCF, a and the angle AHG=CFE, 
and the angle HAG FCE. chen AGHB ſhall be 

W the right-lined figure ſought. 
W For the angle B 5 =D, and the angle BAH b conſtr. . 
DCF. c wherefore the angle ARB = CFD. c 32. 1. 
W / alſo the angle HAG = FCE, and the angle 
WAHG = CFE. c wherefore the gugler 
and the whole angle GAB 4 = ECD, and the d 2. ax. 
W whole angle GHB d = EFD. The Polygones 
therefore are mutually equiangular. Moreover be. 

aaule the triangles are equiangular, therefore AB. 

W BH e:: CD. D ; and AG. GHe: CE. EF, Like- © 4. 6. 
vile AG. AH: e CE, CF. and AH AB:. CF, 
cb. From whence by equality AG. AB:: CF. f 22. 5. 
CD. After the ſame manner GH. HB. EF. FD. g 6.ef. 52 
Therefore the Polygones ABHG, CDFE are like 8 
and alike ſituate. Which was to be done. a 5 


P:R:Q-P. XIX. 


Like triangles ABC, 
DEF are in duplicate 
atio of their bomolo- 
gous ſides, BC, EF. | 
þ EY there be 
made F.: EF. 

BG. and let AG. be B &@ 
drawn. 1 that AB, DEG :: "BC, EF ee, b 4.6. © 


EF. c conſtr, 


a 11. 6. 


128 The ſixth Book of 
d 15. 6. EF. BG, and the angle B E. 4 therefore js the 
triangle ABG — DEF. But the triangle ABC, 


e1r.6. ABG :: e BC. BG, andf — == twice: there. 
fro.def.s. 88 
e ö ER GR 
3 e is EF “ EE twice. Which 
was to he demonſtrated. N 
5 eee 


Hence, If three right lines (BC, EF, BG) be 
proportional, then as the firſt is to the third, ſo 


js a triangle made wes the firſt BC, to a triangle 

like and alike deſcribed upon the ſecond EF; or 
ſo is a triangle deſcribed upon the ſecond EF tos 

triangle like and alike defcribed upon the third. t 
NO A... ( 
0 DS I GET 1 
Ns 
80 
ec 
del 


Like Polygones ABC DE, FGHIK ave divided in- vin 
to equal triangles ABC, FGH, and ACD, FH, and 
ADE, FIK ; both equal in number and homologou Wien: 
to the wholes (ABC. FGH :: ABCDE. FGHIK :: aB 
Ac, FHI :: ADE. FIK.) And the Polygon: iWon t 
ABCDE, FGHIK have a double ratio one to the 0 hal] 
ther of what one homologow fide BC hath to the oth 
EY homologous fide GH. e 
2 %%. . For the angleBa=G,and AB BC 4 +: FC. gur 
6.6 GH, 6 therefore the wiangles ABC, F 95 Parti 


Ev 0 11 D E?; 1 


whole angles CDE.HIK are c equal, theregemains © 


Therefore, c. 


Y twice, now whereas: that BC. GHR. CD. BI 


aum: 7 

— t N Ex 
an wice Ys 
Coroll. 


na}, then as the firft is to the third, fo is a poly- 
gon made upon the fitſt to a polygon made on the 
W lecond like and alike deſcribed ; or ſo is a polygon 


deſcribed upon the ſecond to a polygon made on 
the third like and alike deſcribed. 


pentagon whereof CD is the fide, then betwixt 


hall he quintuple of the pentagon given. 
2. Hence alſo, If the homologous fides of like 
figures be Known, then will the proportion ok the 


artional, 


ate equiangular. After the ſame manner are the 
triangles AED, FK1 like. Whereas therefore the 
angle BCA b — AHF, and the angle ADE b — 
FIK, and the whole angles BCD, GHI, andthe 


= thc angle ACD d= FHI, and the angle ADC 
2 Fl 5c from whence alſo the angle CAD = © 11. 1. 
3 | rl, therefore the triangles ACD, HI are like, 5 


2. Becauſe that the rriangles BCA GHF : are nd 


; Hikce, If "om be three right lines propartio- 


By which us found out a niet hod of inloging or 4. 
viniſbing any right lined figure in a ratio given: As 
if you would make a pentagon quintuple of that 


AB and 5 AB find out a mean proportional, up- 
on this raile a pemagon like to that given, and it | 


Wioures be evident, VIZ, by as. Os out a third pro- 


& 2 'PROF, 


b 6:6, 


| fs BCA BC F , R f 6 
= therefore ts = — twice. or t © amy rea 
ear? fn. 8 

2 CD 5 84 * K DEA _ DE 

n is = ice ; 5 

a; FI at * 2 IKF IK 


] 87 g bp. and | 
W DE. IK. ) therefore is the triangle BCA. GF. 16. 5. 
CAD. HPI: DEA. IKFk:: the polygort ABCDE- h ch. 23. 5. 


15 5% 


* 18 6. 
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» PROP. XXI. 


gdh lined * ABC, DIE . are e to 
the ſame right-lmed cure HF G, are alſo like one to 
the "OE: 
For the angle A a —H a=D; and the angle C 
a b. def. C. a=G a Ez; and the angle Ba =Fa=I. Alſoa 
=  ABAC:: HE.HG :: DLDE.andaAC.CB:: HG.GF 
DE. EI. And AB. BC :: HF. FG: Dl. IE. There. 
fore a ABC, DIE are like, Which was to be den. 


PROP. XXI. 


1 f right lines be ine (AB. ce, EF. 
GH) the right: lmed figures alſo deſcribed upon them 
being like and in like. ſort ſituate, ſhall be proportional 
(Abl. CDK. EM. GO.) And if the right-lined . 
ures deſcribed upon the lines, like and alike ſituate, he 
proportional (ABI. CDK: EM. 89 then the viglt 


6 lines alſo ſhall be proportional (AB. D ; EF. GH. 
by et | ABI. o a1 EM 
1. . CDK © = iy 26 twice 480 
bly, Þ therefore ABI, DK EN. 00. 
„ e EM | EF 
e 20. 6, "To . Hyp. CPtwiee a K 5 = 60 © GB. 
d cor. 23.5. 


twice. Therefore AB. Des 


zo be demonſtrate4. Schol. 


EF. GH. dieb wa 


Boese e. 1351 

1 4: : Sebol. iy | 

Hence is deduced the manner and reaſon of multiply- 
ing. ſurd quantities. ex. g. Let / 5 be to be multi- 
plied into / 3. I ſay that the produgt will be / 15. 
For by the definition of multiplication it ought 
to be, as t. / 3 :: V5. to the product Therefore 
by this q. 1. q. / 3 q. „ 5. 9: of the product. That 
is 1.3 :: 5. to the ſquare of the product. Therefore 
the ſquare of the product is 15. Wherefore / 15 is 
the product of / 3 into 5. Which was to be dem. 


HE OR EM. 


1 4 1 
# 4% ** 


— 


9 3 . 


angle compre hended under the parts AD, DB isa mean 
proportional hetwiæt their ſquares. Likewiſe the rect. 
angle comprehended under the whole AB and one part 
AD, or DB, is mma e ee, betwixt the ſquare 
of the whole AB and the ſquare of the ſaid pant AD, 


or DB. 


Upon the diameter AB deſcribe a ſemicircle 3 


from D erect a perpendicular DE meeting with 
the periphery in E. join AE, BB. 


It's evident that AD. DE a :: DE. DB. b there- a cor. 8.6. 

bre ADq. DEq :: DEq. DBq. c that is, ADq. b 22.6. 

W ADB :: ADB. DBq.: hich was to be demonſtrated. . „ „ 

0 Moreover BA. AE :: d AE. A D. e therefore BA q. q cor. 8. . 

 WAEq:: AEq. ADq. f that is, BAq. BAD :: BAD. e 22. 6. 

Aq. After the ſame manner ABq. ABD :: ABD. f 17. % 

F BDq. Which was to be demonſtrated. 

f Or thus: ſuppoſe Z AE. It is maniſeſt that 
Ag. AE a A. E.:: a AE. Eq. alſo Zq. ZA:: 4 Z. à 1. 6. 

A:: ZA. Aq. and Zo. ZE: 4 Z. E:: ZE. EGA. 


„ - £Rka7 


4 


If a right line AB be cut any-wiſe in D, the rect Pet Her 2. 
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P R 0 P. XXIII. 


. AC CF, have the ratio 
one to the other, which is 
compounded of their © or 


AC BC SEEN 


3 Ty (& &@ G 
a ſh. 15. Let the ſides about the equal angles C bea ſet in 
On: x direct line, and let the Pgr. CH be compleated. 


AC Ac CH BOC DC 
514 ef. j. Then i is the ratio of . 


YH „„ 062 WS - Þ *Tr OG CE. 


7 hich n W445 to be demonſtrated. 
ds Coroll. 


0 7 44g. 15. 3. Hence, and from 54. f. it appe. ars, 1, T hat triangle; 
_ which hat e one angle e ual (as C) have a ratio com- 

pounded of the ratio's of the right lines, (AC t0 CB, 
5 and LC to CF „ containing the equal angle. 


735. . K . D all ee an 
5 “ conſeguentiy all Parallelo- 


| 1 X 1 grams, Es ave their ratio one t0 
K Te jB the other compounded of the 
—— | | ratios of baſe to baſe, and al 
titude to altitude. After the 
2 like mannet you may argue 
10 triangles. „ 
From bence is apparent 
5 Pw * give the proportion of 
5 jangtes and parallelograms. Let there be two Pgrs. 
14 . Xand Z, whole baſes are AC, CB, and altitudes 
and i. C. CL. CF. Make CL. CF: ch. 0. " N it 
5 be 2 : AC. 0h" 


Foxiongular para 1 


uy, uu . 
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TG PROF. XXKIVe 
In every parallelograam ABCD, ©, 
the parallelograms EG, HF which © 
are about the diameter AC ane like 
to the whole, and alſo one to the 
/ ron we el 
For the Pgrs. EG, HF have © 
each of them one angle common with the whole; 
| 4 therefore they are equiangular to the whole, % 1. 
and allo one to the other. Aſſo both the triaugles * 
ABC, AEl, IH a and the triangles ADC, AGI, 
IFC are equiangular mutually ; b therefore AE. b 4. 6. 
EL :: AB.BC, and 5 AE. AI:: AB. AC, and Aal. 
AG :: AE. AD. c Therefore by equality, AE. c 22. c. 


AG:: AB. AD. d Therefore the Pgrs, EG, BD d ak "© 


are like. After the ſame manner are HF, BD like 


PROP. XXV. 


B W I 


Unto the right»lined figure given ABEDGC todeſcribe 

another figure Þ like and alike ſituate, which alſo ſail | 

be equal to another rightelined figure given F. 5 
a Make the re&angle AL = ABEDC; 5 allo a 45. 1. 

upon BL make the rectangle BUM FE; betwixt b 44. f. 

AB and BH c find out a mean proportional NO; c 13. 6, 

Upon NO d make the polygon P like to the d 18. 6. 
1 FFT night | 
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right lined figure given ABEDC. 1 ay the poly- 
3 gon P ſo made ſhall be equal to F that was given, 
ce cor. — — For ABEDC (AL.) P.: AR BH :: f AL. BM. 
. 1 e en Which hat. be 
g 1d. done. | | 3 
1 5 
* R 0 p. XXvI. 


3 If fromthe e ABCD, 
be taken away anot her Parallelo- 
Sram AGFE. like unto the whole, 


an angle common with it FAG; 
then 1s that parallelogram about 
* the ſame diagonal with the whole 
DTS, fn. 
If you geh AC to be the conimon diagonal, 
then ler AHC be it, cutting EF in H, and let Hl. 
de d1awn parallel to AE. [Then are Po rs. EI, DB, 
2 24.6, alike. b therefore AE. EH : AD. Dc 3: AE. Eb. 
b r. te 6. and a Fooſeguently N ＋ Which is n 


d 9. 5. 5 3 R 0 Pp} xxvn. | 
9 ax. „„ 
H 9 N. I E of all e AD, 
— ITT AG applied 0 the ſame 
7 1 . 17ght line AB, and wanting 
F „ | „ figure by the parallelo- | 
Tl, SLE 3 f grams CE, KI lite and alike 


3 8 feet to the Per. AD, which is 
1 * * B deſcribed upon the half line, 
7 the ęgreateſt is that Ft. 

| which is 1 to the half being like to the defet KI. 

a 43. "1 For becauſe that GE a = GC, and KI added in 
b 2. ax, common. bthence is KE = CI c == AM. add CG 
c 36. 1. in common, 4 then is AG = to the Gnomon 
d 2. ar. MBL e but the Gneomon MBL A CE (AP.) 
£94 0X«. Therefore AG ZAD. Which was to be d ated: 


N 


PROP. 


and in like ſoit ſet, having alſo | 


— . te 


Dr 


J 
J 
) 
1 
5 
a 
} 
| 


1 
N 


| Upon a rieb line given AB, 70 apply a parallelo- 


is applied upon te 
namely the defect of t 


Which was tobe done. : 


EUCLI DE“ Elements. 
5 p RO P. XXVIII. 


- 


2 2 1 I 3 * 5 R 
þ 1. 1 * » k 
| . 


gram AP equal to a right-lmed figure given C, deficient 


by a Parallelogram ZR which is like to another paral- 
lelogram given D. * Now it is requiſit that the right- ,, 
lined figure given C, wber eunto the Pgy.to be applied AP 


muſt be equal, be not "1 than the Pgr. AF which 


the half line, and the de / 
whoſe defect is to be like to the Per, given. 


| Biſe& AB in E; upon EB 4 make the Pgr. EG a 18.6. 
ke to the Pgr. D; andb let EG=C+I, c Make Þ /ch.45.t, 
. the Pgr. NT =I, and like to the Pgr. given D, c 25.6. 
or EG; Draw the diameter FB; Make FO=SKN, 
and FQ=KT; thro? O and Q draw the parallels 
SR, QZ. Then is the Pgr. AP that which was 


lought. 


For the Pgrs. D, EG, OQ, NT, ZR are all deonſtr. & 


1335 


2A 6. 


f line, the defeds being like, 5 
gr. AF, which is applied to 
eſeck of the Pgy, D tobe applied 


d like ane to the other, ahd the Pgr. EG=e NT 24. 6. 


 +C = eOQ-+C. f wherefore C to the Gnomon e conſtr. 
OBQ z = AO + PG = þ AO EPS Ap. f 3. ar. 
OS OD. | * x 8 8 2. AX, 2 | I 

C 


ä ˙ — —A—— — 
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4+ © 
5. —_—_ * N ** 


N . wel 1 z ; - | 4 
RE EFON HE RE; 


d conſtr. 

e 24. 6. 
F conſtr. 

8 .. 
K 43. 1. 
] 2. aud t. 
5 


Upon a right line given AB, to apply a Pgr. ANe. 
cual to a right lined figure given C, exceeding by 4 
Por. OP, which ſhall be like to another Nr. groen D, 
Biſect AB in E. Upon EB a make a Pgr. EG 


like to D, which was given. Aud b let the Pgr, 


HK—=EG+C, and like to D given, or EG. Make 


* FEL = IH; ande FGM =1IK. Thro' L, M 
draw the parallels MN and RN, and AR parallel 
to NM. produce ABP, G 
FEN. Then is AN the pa 
Por the pgrs. D, HK, LM, EG are 4 like, e there- 


Draw the diameter 
lelogram required. 


fore the pgr. OP is like to the pgr. LM, or D. 


Alo LMf= HK FEG C. g Therefore C 


to the Gnomon ENG. But AL þ= LB k = BM. 


! therefore CAN. Which was tobe done. 
| PROP. XXX. 


C | * / * 1 To cut a finite rig bt 


„ © x line given AB according 
— — to extreme and mean n- 
e (AB. AG =: AG. 


(_/ | | «Cur AB inO, in 
HP ATT ſuch wiſe that AB * 
PA. AG :: AG. GB. Which was to be done. 


” 


17497 


* 
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PROP. AI. 


a I * 5850 * 8 | 
* Fo ep 1 | 
I, 5 | 
4 ps 10 | 
8 1 
el In ad ae 8 rie es BAC, any FE BF de- | 
8 ſorided pon the fide i fubtending the right angle | 


BAC, is:equal 10 the figures BG, AL, deſcribed up- 

onthe fides BA, AC, containing the right angle, like 5 

and alike ſituate to the former BF. . | 
From the right angle BAC let Jown 2 perpendi- 5 5 

cular AD. Becauſe that DC. CA :: a CA. CB, a cor. PE ” 

* therefore AL. BF:: DC. CB. Alſo, becauſe DB. b cor. 20, AG 

BA :: a BA. BC, þ therefore BG. BF :: DB. Cc. . 

there fape AL = BG. BF:: DC DB (809 BC. c 10 5. 

4 Therefore AL+ BG BF. Dich was to be dem. d ſch. 74. 5. 3 


e 


Or thus BG. BF:: e BAq.BCq. And e AL. BF e 22. 5 | 
ng As. 505 F therefore BG + AL. BF :: BAq. f 24. 5. 3 
57 + 75 g Therefore whereas BAq + ACq . ſeh. 15 * 
G. =h BCq. 5 Dinos is a = = BF. W "eh WE n 7. 1. | 
2 to be amm ; 1 
| * | 
* cool. 5 
; 
nr From this propoſition you may learn how __— 

add or ſubſtract any like figures, by the ſame 3 
a method that is uled in adding and ee = þ 


due in Schol, 1. 


5 centers ( as 


| The fxth Boot of 


138 
* R O P. XXXII. 
ö; 8 two triangles ABC, 
HO *4J, 'DCE having 5 ſides po. 
X Peoirtional to two (AB. AC: 
DC. DE.) be ſo compountes 
Nor ſetto over at one angie 
| By 40 that their homologs 
ſides be alſo parallel (AB to 
D, and AC to DE. ) then the remaining ſides of 
55 thoſe e g BC. CE) ſball be found Placed in on 
| Frait line. | 
. For the a le Aa = ACDa = =D, and AB.AC 
: b byp. he DC. DE. e therefore the angle B — DCE, 
. Therefore the angle B+Ad= ACE. But the an- 
dz ax. gle BA ACR z right. f therefore the an. 
TTY gle ACE + ACB D: right. g therefore BB is 
5 right lie, Finch as to be demonſtrated. 
g 14. 1. « 


"© R 0 I. XXII. 


3 cir 1 DBCA; HFQP, ol _ BDC, 


FG Th ave the ſame ratio with he peripheries BCFG 
on which they nfift ; whether the angles be ſet at te 
yl , FHG) or at the circumferences, A, 
E: we) in like ſort are the Sectors BDC, pd, be. f 
cauſe deſcribed 5 the centers. 


Draw 


=} 


= = © 2 $65 © Jo kay 


| 70 FG :: 4 the angle BDC. FHG * 
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Draw the right lines BC, FG. Make. CI=CP 
and GL=FG=LP. and join DI, HL, HP. 

The arch BC a Cl. a alſo the archFO, GL, 228. 3 
LP are equal; + therefore the angle BDC CDI b 27. 3- ; 
þ and the angle FGH=GHL=LHP. Therefore 
the arch Bl is as multiplex of the arch BC, as the 
angle BDL is of the angle BDC. And in like man- 
ner is the arch FP as ulld lex of the arch FG, 

25 the angle FHP is of * angle FHG. But if 

the arch BI , , FP, c then likewiſe is the c 27, * 

angle BDI .=, FHP. Therefore is the arch d 6. def. 5. 
n 

; 2 * e 15. 5. 

f:: A. E. Which was to be demonſtrated. | 

Moreover, the angle BMC g —CNI ; 5 ig f20. 3 
therefore the ſement ECM=CIN. k Allo he tri- 5 27. 3. 
angle BDC=CDI ; I wherefore the ſector BDC M h 24. 3. 
=( DIN. After the {ame manner are the ſectors K 3. 1. 
FEG, GHL, LH equal one to the other. There. I 2. a4. 
fore ſince accordingly as the arch BI, =, = 
FGP. ſo is likewile the the ſector BDI, , 


FHP ; m thence ſhall be the ſe&tor BDC. FHG :: m6. ef 55 
the arch BC, 1 G. Which was to o be 3 


| Corll. 5 
x Hence, Ar Jeder: 25 to ſeftor, [2 is angle 29 an- 11. "I 


ge. | 
2. The angle BDC in the center is to four riehe 
angles, as the arch BC, on which it conf! ſts, to the 
whole Bolts ae, 
+ For as the angle BDC is toa right angle, fo is - 
the arch BC to a quadrant. Therefore BDC is ſo 
to four right angles as the arch BC is to four qua- 
drants, that is, the whole circumference, Alſo, 
the angle A. Zlight:: the arch BC. periphery. 

3. Hence, The arches IL, BC of unequal circles 
wich ſubtend equal angles, whether at the centers, as 
IAL and BAC, or at the periphery, are like. 


For 


140 The ſixth Book of, &c. 
ForIL-periph :: angle IAL (BAC) 4 right. Al. 
fo Arch BC. periph :: : angle BAC. 4 right. There. 


7 fore IL. periph :: BC periph, 20 conlequently 
: * arches IL and BOW are like. Whence Rp 


4. Two ſemidiameters AB, AC eat of like als 
5 IL, BC my! RIO} nas „ 


The End of the ſixth Book. 
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The SEVENTH Book 


L:UCLIDE's 
ELEMENTS. 


Definitions. "ty 


Nity i is that, by which every thing 
that is, 1s called One. 1 

II. Number is a 
poſed of unities. 
III. One number is a part of another, the 
leller of the greater, whe the leſſer meafureth 
the greater. | 
Every part is Jenomina d fr om that number, by 
lich it meaſures the number whereof it is a part; ac 
4 called the third part of 12, Veet 1 meaſure a 
I2 by 


IV. But the leſſer number i is termed Parts, 
when it meaſures not the greater. _ 

All parts whatſoever are denominated from eboſe two 
mnbers, by which the greateſt common meaſure of the 
wo numbers meaſures each of them; as lo ſaid to be 

! of the number 15; becauſe the greateſt common 
ncaſure, which is 5, meaſures 1e by 2, and 15 by 3. 

V. A number is Multiplex (or Manifold) a 
geater in COMPariſon of a leſſer, when the leſſer 
nealureth the greater. 
5 VI. An even number is that which may be aivi- ) 
Ee into two equal parts. | 

VII. But an odd number is that which cannot 
be divided into two equal parts; or that which 

lifereth from an even number by an unity. 

VIII. A number evenly even is that which an 
ren number mealureth by an even number. 


IX. Pur 


altitude com- 
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. IX. But a number evenly odd is that which an 
®n - h even number meaſureth by an odd number. 

7 X. A number oddly odd is that which an odd 
„ . i 1X Hume, meaſureth by an odd number. 

x lang 5 XI. A prime (or firſt) number is that which is 
q  mbaſured only by an unity. 
XII. Numbers prime the one to the other, are 
ſuch as only an unity doth meaſuie, being theit 95 


common meaſure. Fc 
XIII. A- compoſed number is that which ſome 5 
certain number meafureth. + 10 
XIV. Numbers compoſed the one to the other, br 
are they, which ſome number, being 2 common = 
niealure to them both, doth meaſure. © 4 
In thu, andthe preceding definition, unity is 0 a 
number, | W 


XV. One number is laid to multiply another a 
when the number mulriplied is fo often added to 
it ſelf, as there are unities in the number multi- (0 
: ing, and another number is produe ed. 5 

Hence in every multiplication a unity is to the mul. ax 
tiplier, as the multiplicand is to the prodult. 

' Ob. That many times, when any numbers art . Will 
| be multiplied (as A into B) the conjunction of the let. WM. 

ters denotes the proud: 80 AB = Ax B, andCDE Wi 
—=CaDxE, * 
XVI. When two numbers mülltiplyg them. . 
feſven produce another, the number produced is A 
called a» plain number; and the numbers which WI” 
multiplied one another, are called the ſides of 80 
that number: So 2 (C) x 3 (D): —6= CD isa plain WM 
number, ; 
XVII. But when three numbers multiplying Wc 
one another produce any number, the number he 
produced is termed a ſolid number; and the num- 
bers multiplying one another, are the ſides there- | 
of: 1 3 (D) x 5 (D)=30 CDE 750 
= ſolid number, 
XVIII. A ſquare number is that which is e · 
2 n 3 or, which is contained under yo 
\ equal 
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eq val numbers. Let A be the ſide of a ſquares the 
ſruars is thus noted, AA, or Aq. 585 
XIX. A Cube is that number which is equally. 
equal equally; or, which is contained under three 
equal numbers. Let. A be the de of a Cube; the 
Cube is thus noted, AAR; or Ac. : 
* this defimtion, and the three foregoing, unity is 
Numer. 
IX. Numbers are proportional; when the firſt is 
25 multiplex ſ of the ſecond as the third is of the 
fourth; or, the ſame part; or, when a part of the 
fit number meaſures thelecond; and the ſame pait 
of the third meaſures the fourth, equally': and on 
the contrary. So Al BU, C. D. that ig 3.9. 5. 15. 
IXI. Like plain, and lolid numbers ate they 
which have their ſides Proportional : Namely; not 
all the Jenn but ſome.” 
IXII. A perfect number is that which is edu 
to its own parts. 
456. and 28. em ber that i 1s: leſs than it's 
tts is called an Abounding number; anda greater 
1 Diminutive : fo 12 Is an en 15 a dimi n- 
tive number. 
XXIII. One number is laid: to merlure another, 
by that number, which, When it mule plies, or \ 
is multiplied by it, it producerh. : 
In Diviſion, a unity is co the dan 
ic Wl” © #4 dividend. : Note, thut à number placed unde, 
4 oy with a ne between 3 Jig"ifies dio iſon | 


of "Fa 7 —Adivided byB, and K —CxAdivided by B. | 


Two numbers are called "Delos or Roots 'of * 
Proportion, leſſer than which cannot be un in 
the lame ad hag As 0 C 

Paſtulates, or. W 1 
— Hat. numbers equal or manifold to ar 

number may be taken at pleaſure. * 
2. That a greater number may ne chan a- 
U RG hngt. N 5 

| 1 That 


* a * bf * 3 3 ID 2 — — LS OY 2A 
rr rr =o 
rr CE LOOTEIS 


— 223 — —— 1“ K —U 
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on, Diviſion, and the Extractions of roots or ſides 


numbers, or of the ſame number, ate equal 
amongſt themſelves. i 


or equal numbets, are the ſame parts, ate equal 
amongſt themſelves. „ 


that are in it; that is, by the ſame number. 
_ third, the multiplier ſhall meaſure the product | 


by the multiplied ; and the multiplied ſhall mea- 
| ſure the ſame by the multiplier. - das - 


"The ſeventh Book of 
3. That Addition, Subſtraction, Multiplicati. 
of ſquare and cube numbers be alſo grauted as 


2 Axiomes. NY 
Hatſoever agrees with one of many equal 
numbers, agrees likewiſe with the reft; 
2. Thoſe parts that are the ſame to the ſame 
part, or parts, are the ſame among themlelves. 
3. Numbers that are the ſame parts of equal 


"  —— * 


4. Thoſe numbers, of whoin the ſame number 


5 3 


5. Unity meaſures every number by the units | 


6. Every number meaſures it ſelf by a unity. | 
7. If one number, multiplying another, produce 


RRR RC CO INI STORY 


Hence, No prime number is either a plane, ſolid, Wl ( 
ſquare, or cube numbe. 559) M7 
3. If one number meaſure another, that number t 
by which it meaſureth ſnall meaſure the ſame by Wil * 
the unities that are in the number meaſuring, that 7 
is, by the number it {elf that meaſure. 

9. If a number meaſuring another, multiply that Will 4 
by which it meaſureth, or be multiplied by it, it l 
produceth the number which it meaſureth. - ly 
10. How many numbers ſoe ver any number mea. tl. 
ſureth, it Iikewiſe meaſures the number compoſed of 
8 r 
11. If a number meaſure any number it alſo. © 
meaſureth every number which the ſaid number Mn. 

. meaſurethso'; Pl hou hgg ag det HRT £ 
12. A number that meaſures the whole and ai , 
I; 


part taken away, doth allo meaſure the reſidue. Þ 
2 Menu 


ſ 


Eucli pH Element. 14, 
an p RO Pp. 1. 


If two unequal numbers A E 8 5 
AB, CD, being given, the 8 EOF: D 2 


L 
0 a 
» 
* 


; 


-. * 


lſſer CD be continua ' Hee 
raken- from the greater ff 
AB (and the veſidut EB from CD, &c.) by an alter- 
nite ſubſtra&ion, and the number remaining do never 
meaſure the precedent, till the unity GB be taken; 
then are the numbers which were given AB, CD, 

rime the one to the other, if 

If you deny it, let AB, CD have a commotri mea- 

ſure, namely the number H. therefore H meaſuiing 
CD, dotha alſo meaſure AE; and conſequently the a 11: 444. 
remainder EB; a therefore it likewife meafures CF, 


meaſures EG. But it meaſured the whole EB, and 

therefore it muft meaſure that which remaineth 

GB, a unity, it ſelf being a number. 6 hich is e 9. 0x. 1. 
Two numbers AB, e . . n 

CD being given, not A. E. . B 1396 

e . 

ther, to find out theit CFD 211 

Take the leſſer number CD ftorh the greater 


Is magifeſt that CD is the greateſt common mea- 

une, But if there remains ſomething (as EB) 

then take it out of CD, and the refioue FD our 

of EB, and fo forward till ſome number (FD) | 

nealure the laid EB ( for this will be, before you h 1. 7. 
come to a unity.) FD ſhall be the greateſt com. 
non meaſurnmmee . . 


For FD meaſutes EB, and d therefote alſo CF; c ll, 


121 and e conſequently the whole CD; d therefore like. dr 2 


— viſe AE,; and ſo meaſures the whole AB. Where. e k . 23.74 
- ee LE En: ROE 5 


* 


and b ſo the remainder ED; a wherefore it alſo b 12. 4a. 


Ab as often as you can. If nothing remains, a it a6 as 74 
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fore it is evident that FD is a common meaſure, If 
You deny it to be the greateſt, let there be a great 


d rt. a. 7. er (G,) then whereas G meaſureth CD, it d muſt 
e 12. 4. 7. likewiſe meaſure A E, e and the reſidue EB, 4 


as al- 
ſuppoſ. ſo CF, e and by conſequence the reſidue 70 gt the 


bj 9. ax, I. greater the lefs. Which is rd. 
Coroll. 


Hence, A number that Wehen two Wande 


does allo meaſure their greateſt common meaſure, 


PROP. III. 


Ry e 1 nunbers being given, A,B, 


K 
ROY C, no prime one to anot her, to find 
C 


. u Find out D the greateſt common 
Foo. _ mealuie.of the two numbers: A, B. 
os If I) meaſures C the third, it is 
clear that Dis the greateſt common meaſure of all 
the three numbers. If D does not meaſure C, at 
| leaſt D and C will be compoſed the one to the 
other, by the Coroll, of the Propoſition preceding. 
Therefore let E be the greateſt common meaſure 


of the the ſaid number and C, and it appears to 


be the number required. 


a conſt, For E a meaſures C and D, and D meaſures A 


b I, aæ. 7. and B; therefore h E meaſures each ok the numbers 


A, B, C5: neither ſhall ahy greater (F) meaſure | 

c cor. 1.7, them; for if you affirm that, c then F meaſuring | 
A and B, does likewiſe nieaſure D their greateſt E 
common mealure;and in like manner, F meaſuring } 

D and C, does allo mealure E c their greateſt com. 

15 1 e Fa] 


d ſuppoſ. mon meaſure, 4 4 the Beaker the 1 
CY da. 1. 16 OR NE EY 
Cool. 1 


Hence, A number that meaſures three number 7 
does all 0 meaſure their greareſt emen iN 


1 u©h p 
a. ve * „ po — ©. 1 
„ "I "9 "ks. w & 2 
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| BLOWS Iv. f 
ods leſs number A ij of every Add 67 


greater B either a part or parts, B....q 


If. A and B be prime to one B e 18 5 

another, a A ſhall be as many B. . 9 a 4 2% 7. 
parts of the number B, as there vo 
are unities in A (as 6= 77.) But if A meaſures R | 
it is b plain that A is a part of B (as 6=3 18.) b 3. def. 7. 
Laſtly, if A and B be otherwiſe compoſed! to —_ 
another, e the greateſt common meaſure ſhall de- C 4, def. 7· 
termine raged __ Oey A Arn comander B 6 
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PROP. v. ae 


| (And | Dag ; 1 1 5 
B 92 obe 0 12. f 2 H. F 8. 


+ a ber A be a part of a number BC, ond. ano- 
ther number D the ſame part of anotber number EF; 
then both the numbers together (A + D) ſpall be the 
ſame part of both the numbers together (BC + EF) 
which one number A is of one number BC. 

For if BC be reſolved into its parts! BG,GC, e- 
qual ta A; and EF alſo into its parts EH HF e. 
qual to D; : 4 the number of parts i in BC ſhall be a 3 * 
equal to The number of parts in EF. Therefore 
lince A+D þ —BG+EH=GC+BF, thence A= D heonft. and 
mall be as often in N as LA is in N Which 2. 4. 1. 
vas to be IE 


Or thus. Let a = and ba F ' then, 2 a= x, 02. 4. 17 


and 2 b S y. wherefore 2 a2 rei werkes 


x 
4 b= = x = 77. ich, wat to be amelie. 
hen 2 


* * » 47 ; 
a "Ts - "PROP, 
7. 0-3 0: K 2 7 
— ao A | a 
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z 2 hyp.. ſince AG a is the lame part of the number C, that 
bs. 7. DH is of the number F; therefore AG+DHb ſhall 


e 2. ax. 7. c Therefore AB+DE is the ſame parts of C+F, 


2 1. 50 ff. 7. à Let EB be the ſame part of the number GC | 
5. 7. that ABisof CD, or AE of CF. b therefore AE | 


6. ax. t. CF, or AB of CD. c therefore GF CD. Take 
Ad 3.4x. f. away CF common to both, and d there remains 
2. % 7, GC=FD, e Wherefore EB is the ſame part of 


The ſevewth Book of 
Eo. 
If a number AB 


4.0 4 B6 D.., H 4 E 8 be parts of a number 
C. eee Þ woo tt. HO; end anotber-yuu> 
0 ber E the ſame parts 


of another number F; then both numbers together AB 
— DE ſhall be of both numbers together C + F the 
ſame pants, that one number AB is of one number C. 
Divide AB into its parts AG, GB; and DE in. 
to its parts DH, HE. The multitude of parts in 
both AB, DE is equal by ſuppoſition; wherefore 


de the ſame part of the compounded number C, 
that one number AG is of one number C. b In 
like manner GB+HE is the ſame part of the ſaid 
C+F, that one number GB is of one number C. 


that AB is of C. Which was to be demonſtrated. 
Or thus. Let a=" x, and b: y, and xy g. 

then, becauſe 3 a g 2 x, and 3 b 2 y, is3z a3 

bez x+2 y==2 g. therefore a+ b; g=3: x+y, 


Or., uu. 
CCC 
Ale E, BS te fame part of a 
6 Go - mme qm. 


Gn C. ue F . D 16 part taken away AE | 
TT! c Ou 
CF; then ſhall the reſidue EB he the ſame part of the | 
reſidue FD that the who.e AB is of the whole CD, 


Eg is the lame part of CE+GC that AE is of 


the refidue FD (GC) that the whole AB is of the 
tha whole CB. bie was to be demonſtrated. 
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Or thus. Let a+b=x;. and ee and x=3 
5, in like manner as a=3 C I fay b 7 d. For 
3 c+3.d f=3 y=x g =a-b. take away from both f 1:2, 
ze e a, and Þ there remains 3 d=b, Which was 8 Wo 
to 7 | 


ee, Pro 
PR 0 b. vm. 
In a number AB . th L's 2 2 Ho 
be the ſame parts of a A 1 K. 5 E. L- B 16 
number CD, that a 18 6 5 
part taken away AE C. AT ee 24, End Tn 


254 part of a part 5 
taken away CF; the reſdue alſo EB ſhall be of the re. 

faue FD the A parts, that the whole AB id of the 4 
whole CD. | 

Divide AB into AG, GB, Lan of the number 
CD; alſo AE into AH, HE, parts of the number 
CF; and take GL=AH= HE, a wherefore HG== a 3 az. 1; 
FL. And becauſe ) AG=GB, c therefore HG= b conflr, 
LB. Now whereas the whole AG is the ſame pait c 3 d. 1. 
of the whole CD that the pot taken away All is By | 
of the part taken away CF, d the reſidue HG or bs 7 7. 
EL ſhall be the ſame part alſo of the reſidue FD 
that AG is of CD. In like manner, becauſe GR 
is the ſame part of the whole CD, that HEor G. 
are of CF, 1. herefore the reſidue LB ſhall be the 
ſame part of the reſidue FD that GB is of the 
whole CD. Therefore EL+LB (EB) is the ſame 
parts of the refidue FD, that the whole AB is of 
the whole CD. Which was to be demonſtrated, - 

Or thus more eaſily. Leta+b=x, and c+d=y.. 8 9 
Alſo y=3] x as well as c=2a or, ewhich is the e 6 ax. 7. 
ame, 3 2 ; and 3 22. I ſay d = b. 
For 3 e d f=3 y=2 x f=2 2 b. g There f 1. 2. 
fyre 3 C3 d=2 az b. rake away from each 3 f l. a. l. 
eb z a, and k there remains 3 d=z b. {therefore 4 hyp. 

=: b * was to be PO f 4 ay 2 1. 
| . 5 7. 


K 3 „ PROP, 


4 The n Book PL 
A 15 1 
1 EY | 4 Fa number A he u pare of a a: 
bi, Ns Ver BC, and anothei number ID the 
B L ic 8 fame pore of another number EF; 
5 5. „% _ then alte 
5 ;» m ih third 5,7 ſame 


E I H. 3 10 par} or gore ſhall the ſecond BC be 


_ -'of the fourth EF. 
T is lug oled A D. therchouy Je let 59 GC, and 
Hr, Þarch of th of th e.numbers BC F be 

80 nd GC to A; And EH, HF io P. The mul- 
titude 9 put equal in both. But i is clear 
a k. a. 7. that BG is a the ſame' part or parts of EH, that 
and 4. 7. GC is of HF; b wherefore BC 8 800 GC) 3 is the 
b 5. C6. 7. ſame part or parts of EF Ut) that BG alone 


(A) is of EH alone (D.) Vhich was fo be demon. 
ee e PLOTS or TR and | 


$5 4 


* 15. . | 3 = "then is e 


3 
1 P 'R OP; K. 
05 'G.. By 4 Fa number AB ends 
C6, | number C, and another number 
5 % DE the ſame paris of anot her mun- 


Th. 27 E 10 bey F; then alternately, what 


: F.. PATON, 3 parts or part the firſt AB is of the | 
I1hird DE, the ſame. parts or part 


Bll the PRE Ce of the fourth F. 
"AB is taken I DE, and CF. Let AG, GB, 
and DH, HE be parts, of the numbers C and, F. viz. 


55 as many in AB, as in DE. It is manifeſt that AG 
29.7. is the lame part of C, that DH is of F. a whence | 
5 _ alternately AG is of DH, andlikewiſe GB of HE | 
þs. & 9. 7. and 5 fo conjointly AB of DE the fame part, or | 
. parts, that C is of of bod hich was to be demonſtrated. | 


24 | 
Or thus. Let 595% and C= — or 3 A=2 d f 


BR - i. 24% 4 
and 3 ci. Then i= 32 * 85 


rnately what part or parts 


equal; 
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I a part taken away AE be 4 3 
to a- pars taken aa) CF, as R. „E., B7 
the whole AB is to the whole 8 6 
CD, he reſiaue alſo EB ſball be G . 9 .D 14 
to the reftdue FD; as the whole : L >: 
AB 7s 10 the whole CD. PEE 
Firſt, let AB be cp; 4 wad AB is either 3 5 7. 
2 part or parts ef the number CD; and likewiſe 
AE is b the {ame part or parts of CP; 3 c therefore h 20. ef. 7. 
the reſid ue EB is the ſame part ot parts of the re- c 7. or 8. J. 8 5 
ſidue FD that the whole AB is of the whole CO. 
h and ſo AB. CD - e EB. FD. But if AB be c CD, 
then according to What is already ſhewn, will! 
CD. AB :: FD. EB. rer by e AB. 
| CB; EB. FD. 


PP R 0 b. Xu. * 5 


1 chene be 005 e SE 4." C. . E. 3. : 
bow many ſoever proportional B, 8. D, *. F G a 
(A. Be: C. D:: E. F z) ehen : 
"om of the antecedents A i; io one of the an en 

B, ſo ſhall all the antecedents (A+C+ E) be to all the 
conſequents (BY DNF. 

Firft, let A, C, E, be 3 B, D, F; 3 then (becauſe 
of the ſame proportions) 4 ſhall A be the ſame a20. af 73 ... 
part ot parts of B thatC is of D; h and likewite b 570 6,7 
conjointly A C fhall be the ſame part or parts 
of B+D that A alone - of B alone. In ew! oa 
manner A+ C+E is the lame part or paits ot B 
D+F that A is of B. c Therefore A+C+E. Bu © 20, def 7 
D+F-:: A. B. Bur if A, C, E, be put greater than | 
B, Dy he's the 5 me be neun 7 inverſion. 


f 
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PROP. XII. 


A 2. 0. Ffibere be four numbers proportice 

5 B, 9. D, 2 if B:: C. D.) then as 
bs 2 os alſo be proportional, G. 

Firſt, let A and C be AB and D, and A- c. 

2 20 def. J. By reaſon of the ſame Faker a ſhall A be the 
8 9.0 10. ſame part or parts of B, that C is of D. þ There- 
fore alternately A is the lame part or parts of C 

that B is of D. and ſo A.C :: B. D. But if A be 

C, and A and C ſuppoſed > B and D, the mat- 

; will be the lame by ee the proportions. 


PROP, XIV. e 
a 1 5 A, 9. D, 6. nf 11570 be nie z Low e 
B., 6. E, 4. A, B, C, and as many more equal to 
C, 3. F, 2. them in multitude, which may be com- 


| pared two and Two in the ſame propor. 


tion (A. Br: D. E. and B. C: E. F;) 2hey ſballWſo 
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„ 4 equality, be in the ſame roportion (A. C: ..) 
4 TS. i... becauſe A.B :: D. E. a therefore altertiarely 
8 * 7 is A. D B. E u C. F. aand fo again by chan. 
1 | Sins A. Oe D. F. . hich. was 10 be ee 
bf | 
q * R oe. xv. N 

1 5 N * Di. 0 7 a unit meaſure any ks 


Bu. 3. E... 6. and another number D do equally 
mea ſure ſomeother number E; alte. 
nately alſo ſpall a uni; meaſure the third mumbe Dias 
often as the ſecond B doth the fourth E. 
[UDor ſeeing 1 is the ſame part of B. thas Dis 
297: f Ez; a therefore alternately ſhall 1 be the ſame 
5 pat of D, that Bü is of E. Which was to be dem, | 
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_- PROP. XVI. | 

I; two. numbers A, B. multi- B, 4. A, z. 
plying themſelves the one into the A, 3. B, 4. 
other, produce any numbers AB, AB, T2, BA, 12. | 
BA; the numbers produced AB 
and BA ſhall be equal the one 10 the other, 

For becauſe AB=A xB, a therefore hall x | be 5 1 
28 often in A, asB in AB, þ and by conſequence þ 15. 7, 
alternately 1 ſhall be as often in Bas A in AB. But 
for that BA=B x A, a therefore ſhall i be as often 
in B, as A in BA. therefore as often as r is in AB. 
ſo often js rt in BA. and c th AB = BA. ne + ax. = 
yas to b ene | : 


PRO P. XVII. n 
| ns a „enter multiplying A,. 
7 numbers B,C, Produce other num- B, 2. C „4. 55 
0 ber, AB. AC; the numbers pro- AB, 6. AC, 12. 1 > 
F duced of them Jhall be inthe ſame ONS 
v2 127 that the numbers el, are. (AB. AC: 


) For being AB=A x B. 4 therefore ſhall i be as 2 15 af? 7- : 
ly often in A as Bin AB. a Likewiſe becauſe AC= | 
Ne Ax C, therefore ſhall r be as often in A, as C in 

AC. and ſo alſo B as often in AB as C in AC. b bro def 7. 


wherefoie B. AB:: C. AC. c and therefore alſo a- c iz. 7. 5 
e B. C: AB. AC. Which was to 7 be 2. 


C3 R 0 p. XVIn. 


If tuo numbers AB, multiply | +30 x 
ing any number C, produce other A, r 
numbers AC, BC ; the numbers AC, . Boas. 
| Produced of them ſhall be mmihe . 
5 proportion that the numbers multiplying are (A, 

: AC, BC.) ; 

505 Ac CA, and BC a=CB;fo the ſame 8 2 26. 7. 0 
multiplying A and B producethAC. and BC. B there. 5 5 
fore 4. B: AC BC, Which was to " W 


Se Bol. 
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Sc hol. 
- Howed is dedviced the vulgar manner of redu- 


civg ftactions(.,3) to the ſame denomination; For 
multiply 9 both by 3 and 5; and they produce 47 


3 becauſe by this, 3. 3 27. 43. 'Likewiſe 


pat Fit 5 by 7 and Wh there ariles $533 j 
3 _— 7 2 33. 45. 


Ty i $3.; wb 


N va P R 0 . xIx. 8 0 ee 


4.4, B. wy c 8. D, 2. * there be four num 


AD. 48. 8. BC, 48 bers in proportion (A. B: 
y 00 AND) 4% ls 


bes of the oft and fourth CAD) equdl to the nun. 


ber which is produced of the fecond and third (BC.) 


And if the number which it produced of the firſt and 
fourth (AD) be equal to that produced of the ſecond 
and 6.075% four MINES be in proportion 


SIIS? 


(A. B C. B) 


t. Hyp. For AC. AD a:: C. D3:: A RE AC. 


BCi. therefore AD==BC: Which was to be den. 


2. Hyp. Becauſe e AD=BC, therefore AC; AD 


| #3 AC. BC. But AC.ADg ::C.D, and AC. BC 
.. A. B. E therefore C. Dr. A- wr "Whith was 
to be demonſtrated. | „ K i 1 


PROP. XX. 


* B. c. If there be het albert in 


6. 9. proportion (A. B:: B. C)the nun. 


| Ad, 36. BB, 36. ber contained under the extremes 


D, 6. (AO) 15 qual to the ſquare made 


of the middle (BB.) And if the | 
1 number contained under the extremes be equal to that 
(Eq) produces of the AGE, 9 0 three l | 


"A | bei n Proportion (5 F 8 


5 0 41. 1. ax. 7. 3 


b 19. 7. 


I. Vn. For take D=B. a. cheats A. B:: 
D (B.) C. 5 wherefore A = D. 4 0 BB. 
Which was 70 5 demonſtrated. 1 
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Eucrip ' Elements. 
q 2. Becauſe AC c BP, 4 therefore A.B:: c byp 


oF 
D (B.) C. Which was to be demonſtrated. 
ee e 
Numbers AB, CD Ry, a. G.B Jo DOTY 1 o. 
being 2he leaſt of all C. H. D 3. F., 6. 
that have the ſame pv. cl 5 O06 Tie bats, i qe 
portion with them (E, E) do equally mea ſure the num 
bers E, F, having the ſame proportion with them; the 
greater AB the greater E, and the leſſer CD the le. 
150 AB. CD a: E. E. b therefore altemately a hyp; 
AB. E:: CD. F. c therefore AB is the ſame part b 13. 7. 
or parts of E that CD is of F. Not parts; for if ſo, c 2. def. 7. 
then let AG, GB be parts of the number E; and 
CH, HD, parts of the number F. c therefore AG. 


4 19.7. 


IE. CH. F. and by inverfion AG. CH d:: E. Fe: d 73. 7. 


AB. CD. therefore AB, CD are not the leaſt in e hyp. 
their proportion; Which is contrary to the hypo- 
ticks, v Theareſory e 2 


PROP. XXII. 


If there be three numbers A, B, C; A, 4. D, 12. 
int other. numbers equal to them in B, 3. E, 8. 
nultitude, D, E, F; which may be C, 2. F, 6. 
compared two a nd two in the ſa une 
proportion e and if alſo the proportion of them be per- 
wbed (A. B.: E. F. and B. C :: D. E.) then of e. 
pay they ſhall be in the ſame proportion (A. C:: 

For becauſe A. BA E. F, therefore ſhall AF= 2 Ip. 
BE; and becauſe B. C: D. E, b therefore BE b 19. 7. 
CD. c and conſequently AF = CD. 4 Wherefore A. C I. dæ. 1. 
65. D. F. Which bas to be demonſtrated, © 419.7. 


> N 


eee 
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5 PROP. XXIII. . 

A., 9. B. 4. Numbers prime the one tothe. 
- | C —— — D Yo. ther, A; B, are the leaſt of all num- 
E bers that have the fans proportion 


with them. 

. If i it he poſſible, let C and D be leſs than A and 
221.5. B, and in the ſame pr proportion za therefore C mea. 
23 — 2 ually as D meaſures B, namely by the 
8 b 23. def. 7. ſame number P,; and ſo C ſball be þ as often in A 
c 15. 7. as I is in E;e likewiſe alternately, E as often in A 

| as i in C. By the like inference as many times as 
ri is in D, ſo many times ſhall E be in B. There. 
fore E meaſures both A and B; which conſe- 
quently are not prime the one to the other, con- 


N * to the 250 eþis. 


* R 0 b. xxiv. 


A, 9. B, 4. Numbers A, B. being the leaf of | 

+2 Go» albithit have the ſame proportion 

D ---E-- withthem, are prime the one to the 0: 
DO... 

If it by poſſible, let A and B have 2 common 

3 7. mealyre C; and let the ſame meaſure A by D, 

7.7, and B by E ; ; a therefore CDA, h and CE —B. 

% b Wherefore A. B::D. E. But D and E are leſſer: | 

than A and B, as being but parts of them. Theres. 

fore A and B ate not the leaſt in their reer en 


* the Hypotheſis bs, 
| Þ R 0 P. XXV. 
Ag 5 4 If two numbers A, B, be prime the 


C. 3. D* one 10 the other, the number C meaſu- 
1 ring one F them A, ſpall be fins ta 
the other number B. 
Forif you aiim any other D to meaſure the 
numb- rs Band C. a they D meaſuring C does a- 
Q b . ar. 7- ſp mealure A; and conle.uently A and B are not 
prime the one to ih other: Mich ig againſt the | 


1 ot he 4. 
WOT PROP, 
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n ͤ » "BE 
KW C, 8. IF mo — 0 A, B, te 
8,3 prime to any number "©. the 


x Wi mumber alſo produced of them 
AB, 15. „ = -'» AD frall he bene 10 the 4 85 
| C. 


-1ti it be poſlible, let the ther E "UP 2 common | 


neaſure ro AB, and C; and ker be = = F; 5 a 2 9. a. 7. 
thence AB=EF ; z wherefore allo E. A: :B. F. b 19. 7. 
But becauſe A is prime to C, Which E meaſures, e 25. 7. 

c therefore E and A ate prime to one another, d d 1 
and ſo leaſt in their own praportion, e and conſe- e 21. 7. 
quently they N. r B and F; namely F 5 
fall meaſure B, and A ſnall meaſure. F. There- 

fore ſeeing E meaſures. both B and C, they ſhall _ 

not be prime: to one apother.; Contrary to the 


Hypotheſis. 
'Y R 0 P. XXVII. 


Y%Y [IK If tw2 3 A, B, "be prime to 
0. Ag, 16. one another, that alſo which is produ- 
b. D, 4 DO ced of one of. them (Aq) Hall be ine - 
0 80 the ol ber B. 


Take DA: ; therefore each of D, and Aare a 1. 4.7» 


mime to B. Y wheretore AD or * is ao ro B. d 26. * 
lich was 10 be demonſtrated, 


P R o 7 XxVIn. 


j. S „ / & number A, B 17 ine 
. Dzz. 10 rwomumbers C, D each to either 
5, 15. CD 8. of Pot h, the numbes; alſo produced 
„ 08 multiplying them AB, CD ſhall 
prime to one another, © w- 
For being A and Bare prime to ; 6h a therefore a 26 7. 
ball AB alio be price 10 the lame. And 15 —_— 
| ame 


158 The ſeventh Bookof © 
b 26.7, ſame reaſon ſhall AB be prime to D. 5 Therefor* M 
8 ABis prime to CD, Which was to be demonſtrated il 


e \ 2 BR OP. ERIE: 

— „ Tf twa numbers A, B, be print 

| Aq, 9. Bq, 4. to one another, and each multiply 

Ac, 27. Bc, 8. ing himſelf produce another nun- 

Deer Aq, and Bq;) then the number 

produced of them (Aq, Bq) ſhall be prime to one ano. 

2» ther. And if the numbers given at fuft, A,B, multi- 

TE. ph ing the ſaid produced numbers (Aq, Bq) produce o- 

Ther (Ac, Be) thoſe numbers alſo ſhall be prime to one 

another: And this ſhall ever happen about the extremes, 

For becauſe A is prime to B, à therefore Ag 

BE ſhall be prime to B. and Aq being prime to B, 

227. . 4 therefore Aq ſhall be alſo be prime to Bq. Again, 

| | becauſe A is as well prime to B and Bq, as Aq is 

b 28. 7. to the laid B and Bq, & therefore ſhall AX Aq; that 

z ãĩꝗꝝMtzK5M Ac, be prime to BxBq, that is, to Be: And ſo 

„ forth e.. 15 I 
WS 244 App + Gp 

„ we. | 

"A nas B. C 13. D 3 5x BC, be prime t be one 10 

VVV 

added together (AB) ſhall be prime to either of then 

AB, BC. And if both added together AC be prime-to 

any one of them AB, the numbers alſo given inthe be. 

 ginning AB, BC, ſhall be prime to one another. | 

I. Hyp. For if you would have AC, AB to be 

2 12. 4. 7. compoled, let D be the common meaſure: a this 

©. ſhall meaſure the reſidue BC : And therefore AB, 

BC, are not prime to one another; mhich i 
VJ. 

2. p. AC, AB being taken for prime to ont 

another, let D be the common meaſure of AB, 50 

| broax.7. But ſeeing that meaſures the whole AC, there 

EL 3. fare AC, AB. are not prime to one another 5, con ; 
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* „ „ Corel. . go 
4 | Hence, A number, which being compounded 


of two, is prime to one 1 them, is alſo Pam to 
25 1 1 . 


4 lr PROP. XIII. 
ber Even prime number A is prime to e- A, 5. B, * 
no very number B, which it meaſureth not. 
li- x 8, if He 1 ber v doth meaſure both, | 

; a then A will not be a prime e numb g 
** ax 10 the Hypotheſic. Fe” 5 F Tea WET "al r def 7. 


met, 

Aq : P R o p, XXXII. | 

B, If two numbers A, B, multiply 12 

ai, ene anot her produce another AB, Ying . bY 
nne prime number D meaſure the AB, 2 
that WY nunber produced of them AB; then * 14 


halt it alſo meaſure of thoſe mumbers, A or B, which 
ere given at the beginning, 


Suppole the number D not to meaſure the num» 


AB, ber A, and rd be =. a then AB = DE; UN 2 9. ax. 7. 
ane h uhence D. A: 2 E. c But D i Is 1 + 4 
10 2 time to A; C by an 
115 as wh, and A are the Jeaſt in em, pro +8 37. EG TS 
me 10 , n; e and conſequently D meaſures B as often as d 23. 
be be. * E. W hich was to be e 5 "Bly 

5 PROP. XXXIII. ö 
1 this very | compoſed nunk A 
8 AB, bine prime 22245. "Nr eule A, 24. 
ich 4 et one or more numbers a meaſur 

5 2 the leaſt be B; ; that Mall be 4 ut by of which 9 FI 445. 
0-6 * if it be ſaid to be com pafed, 115 ſome a leſſer 
B. BOW mber ſhall meaſure i F. been ſhall alſo 4 0 b 11. 2x. . 
there N meaſure A. Wherefore B is not the e „ 
e them * meaſure A, to the Hype. 
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70 PRO P. XXXIV. ET 
A, 9. Every number A, is either a prime or mia- 
ſured by ſome prime number. 1 


- For A is neceſlarily either a prime or a com. 
85 poſed number. If it be a prime, tis that we affirm. 
T.39" 1* if compoſed, a then ſome prime number meaſureth 
1 it. Which was to be demonſt rate. 
„„ 
F coi t nut) 
VVV 
E, 3. F, 2. G, 4 85 L 1 8 
. Hor man numbers ſoever A B. C, being given lo 
Ind the leaſt numbers E, F, G, that have the ſame pro- 
portion with them. „ 


223.7. If A,B, C, be prime to one another, a they 


| ſhall be the leaft in their proportion. If they be 


d 3.7. compoſed, b let their greateſt common mealure 


be D, which let meaſure them by E, F, G. Theſe 
are then the leaſt in the proportion A, B, C. 


9. a. 7. For Dx E, F, G, c produceth ABC, d therefore | 
dl * they are all in the ſame proportion. But allow o- 


ther numbers H, I, K to be the leaft in the ſame 


C21. 7. Proportion ; e which ſhall. therefore equally mea- 
fo. * ſure A, B, 8. namely by the number L. f there. 


1. ax. 1. fore LX H, I, K, ſhall produce A, B, C, g and conſe- 
h 19. 7. ny ED=A=HL. Y from whence E. H: L. 
D. But E KCK; I therefore L&D, and fo D is 


 #hichs againſt the Hypotheſis 
FV Coroll. „ 434 
Hence, The greateſt common meaſure of how 
many numbers loever does meaſure them by the 
numbers which are leaſt of all that have the ſame! 
Proportion with them. _W hereby appears the 
vulgar method of reducing, fractions to the lest 


F ROE. 


terms. 


1 
8 


Eci b E“ Elements. 1651 


PROP, xxxvi. * 


Two numbers being given, A, B, to jind ou 
leaſt number which Py a A TEES» Cres 
1. Caſe. If A and B be prime the A, 5. B, 4. 
one to the other, A; is the num- AB, 20. 
ber required. For it is manifeſt that D------ - 
A and B meaſure AB. If it be poſs. E- F 
fible, let A and B meaſure ſome ok T BY 
ther number D 3 AB, if you pleaſe by E, and F. 
therefore AE=D=BF, band ſo A. B:: F. E. 4 9.9x. 7. 
But becauſe A and Be are prime the one to the l. ax, 
other, d and Io leaſt in their proportion, A ſhall b 19. 7. 
eequally meaſure F as B does E. But B.E f.: B. Db. 
AE (D) g Therefore AB ſhall allo meaſure D, d 23. 7. 
which 3s leſs than it ſelf. Which # abſurd, © 21. 7. 


* 
, 


be 2. Caſe. But if A and A, 6. B, 4. F. g 10 def 
ure B be compoled one zo C, 3. D, 2. G- h- 
ele another, h let theie be AD, EY boy h 35. 7. 

8 found C and D the leaſt F 
ore: i in the ſame proportion. & therefore AD BC; k 19. 7. 
0 ud AD or BC ſhall be the number ſought for. 

zme For it is “ plain that B and D do meaſure AD 1 5, ag, 7. 
nea- Wi of BC. Conxeive A and B to mealure F AD, ER 
ere · WF amely A by G, and B by H. m therefore AG= m 9. ax 7. 
ne- F BH. » whence A. B:: H. G:: C. D. p and n 19, 7. : 
: L. oonſequently C equaliy meaſures H as D does G. o conſtr. 

D is br I. G 9: AD. AG (F.) therefore AD r mea- p21. 7, 


wes F, the greater the lels. V hich is abſurd.  q 17.7. 
VVV 


how W Hence, If two numbers multiply the leaſt that 

y che e in the ſame proportion, the greater the leſs, 

ſame nud the lefs the greater, the leaſt number which 
the ey meaſure ſhall be produced. ws 
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2 36. 7. 


1 it is manitcf that D is the number 
ſought for. But if C do not meaſure D, let E be 
the leaſt that C and D do meaſure, E fall be the 
number Jad 


- A Bob 4 Fox. it appears by the 11. 


The ſeventh Bool * 


P R 0 P. XXXVII. 


A. B. Zo pages If two numbers A, B, meaſure 
E. . „6 any number CD, the leaſt number 


C- — — F- . - 5 which. they meaſure E ſball alſo 


meaſure the ſame CD. 
1. you devs it, take Efrom CD as often as you 


can, and leave FD E. therefore ſeeing A and B 


a mealure E, h and E meaſures CF, c likewiſe A 
and B will meaſure CF, But a they meaſure. the 
whole CD; à therefore alſo they meaſurethe reſi- 
due FD; and conſequently E is not the leaft which 


A and B meaſure : : Contrary to the Igor. 5 


1 5 Pe NO XXXVIII. | 
A; 4 C, 6. Three numbers N given 
«3. 0 14. A, B, C, to find out the leaf 
which they meaſure. _ 
a ; Find D to be the leaſt that two of them A 
and B do meature ; ; Which if the third © do allo 


D, G. 1 12. a., 7. that A, B, C meaſure 
„ Ez; and it is eaſily ſhewn 


that they meaſure no other | 


leſs than F. For if you affirm they do, 5 then D 
meaſures F, ; and conſequently E meaſures the lame 
F, the greater the leſs. Which u abſurd, 


5 "Ee | Coroll. 


Hence it appears, that if three. numbers me- 


ſure any number, the leaſt allo, anten they mea· 


fure, ſhall mealure the lame 555 
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PROP. XXXIX. 

t any member B meaſure a number 8 
A, the number meaſured A, ſhall Baue B, 4. 3. 


a part C denominated of the number 
meaſuring B. 


For becay_ gc, 3 hall ABC. e there- a hyp, 


a le 5 b lar. 77 
fore 6h. vieh was to be demonthated, | Ea aromas 
VVV - 
If a zune A have any part what- A, 15. > 
ſoever B, the number C, from which s , 3. CG; 5. 
the part B is denominated, Jhall mea- 1 
ure the ſame, Ha | „ 
For being dcs. b henes Z=B. Pick To _ 


rar to be demonſtrated. 5 * 7. 


PROP. xl. 


To Ind out a number G, which being + d. 
the left, ene the Paris N. 7 He- 
75 35 * 55 I . 

a Let Q be foukd the leaſt which the Hinvani, g. 7. 
nators 2, 3, 45 mealure 3 b it is evident that G a3 
. m parts 1,75. If it be poſſible let H have 39. 1 
the lame parts; c therefore 2, 3, 4, meaſure H 
and lo G is not the leaſt which 2 2, 35 4, meal lee * 7 
gainſt the conttr, 


The End of the ſeventh Book; | 
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A, 8. WII. {Cub D. 
E- F 8 —— 1 . 


15 1 there be divers numbers how many ſoever in 


continual proportion, A, B, C, D, and their 
extremes A, D, prime to one another; then thoſe 
numbers A, B, C, D, are the leaſt of all nun- 
bers that have the ſame proportion with them. 
Fo0ͤoor, if it be poſſible, let there be as many others 
E, F, G, H, Jels than A, B, CD, and 1016! 
2414. 7. ſame proportion with them. a Therefore of equa | 
N 3 lity A. D. E. H. and conſequently A and D are 
2 23.7. prime numbers, þ and ſo the leaſt in their propor- 
21. 7. tion, c equally N E and H, which are lels 
than themſelves. Vhirh & abſurd, 


0 r. - 
5 | | A, 2. Bot. 3 
= Aq, 4. AB, 6. Bqg, 9. 


Ae, 8. AqB, 12. AB, 18. Be, 876) 


To find out the leaſt numbers continually proportional, 
as many as fhall be required, in the proportion given 
Let A and B be the leaſt in the proportion gi- 
ven; Then Aq, AB, By, ſhall be the three leaſt 
in tlie lame continual proportion that A is 0 
; e - 

oo : 


EUCIIDE 's Elements. 


For AA. ABat A. BA,: AB. BB. Likewiſe 


becauſe A and B are prime one to another, c ſhall 
Aq, Bq, be alſo prime to one another, d and ſo Aq, 


N are : the leaſt in the proportion of A to 


Moreover, I ſay Ag, AqB, ABq, Be, ate the 
four leaſt in the proportion of A to B. For 1 


AqBe:: A. B. e:: ABA (Aq.) ABB. e and A. 


ABq. BBq (Be.) Therefore ſince Ac, and Be, are 
| f prime to one another, likewiſe g ſnall Ac, AqB, 


ABq, Be be the four leaſt = in the proportion of 


A to B. In the ſame manner may you find out as 


165 
4 17. 7. 
b 24. 7. 


e 29.7. 
d 1. 8. 


7,7. 


® 7 - "th. 
5 L. 8. | 0 


many proportional numbers as you pleaſe, Which 


was tobe done, YE ES Nb 
VVV 


Y Hence, If three numbers, being the leaſt, _s 
proportional, their extremes ſhall be 1quares; if 


tour, cubes, 


2. How many extremes proportional ſoe ver there 
be, being by this prop. found to be the leaſt in the 
given proportion, they are prime to one another. 

3. Two numbers, being the leaſt in the given 
proportion, do meaſure all the mean numbers 


decaule they arile from the multiplication of them 
into certain other numbers. 

4. Hence alſo it appears by the conſtruction, that 
the ſeries of numbers 1, A, Aq, Ac; 1, B, Bq, Be; 
Ac, AyB, ABq, BC, conſiſts of an equal multitude 
of numbers ; and conlequently , the extreme num- 


bers of how many ſoe ver the leaſt continually pro- 


| whatſcever of the lcaf in the ſame proportion; 


portionals are the laſt of as many other continually + 
proportionals from a unit, as the extremes Ac, Be, 


of the continually proportionals Ac, AqB, ABq, 
Be, are the leaſt of as many proportionals from a 
unit. 1, A; Aq; Ae; and 1, B, BqjBc,* 

5. 1, A, Aq, Ac; and B, BA, BAq; and Bq, A Bꝗ 
are = in the proportion of 1 to A. Alſo B, Bq, 
Be; and A, AB, ABq; and Aq, AqB ate r in the 
proportion of 1 to B. 4 _ ; 


3 
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A,B. B, 12. C,18. D, . If there be numbyy 


continually proportio- 


£ nal, how many ſoever, A, B, C, D, being alſo the leaſt 


4 2.8, 


of the precedent prop. the extremes A and D an: 


of all that have the ſame proportion with them; their 
extremes A, D, are prime to one another. 


* 


For if there be a found as many numbers the 
leaſt in the proportion of A to B, they ſhall be no 


other than A, B. C, D; therefore, by the ſecond Coroll. 


Prime to one another. Which was to he demon. 


PRO r. 1 v 5 


4, 6. B, 5. C, 4. D. 3. Proportions how ma- 
H 54. . 24. E, 20. G, 15. ny ſoe ver bein given in 


proportions given. 


1--K--L--- theleaſt numbers (A, to 
2, B, and Cto D) to fint 


out the leafl numbers continually proportional in the 


4 Find out E. the leaft number which B and C 
do meaſure; and let B meaſure Eh as often as A 


does another F, viz. by the ſame number H. b Ar 


ſo let C meaſure rhe ſaid E as often as D meaſures 


another G. then F, E, G, ſhall be the leaſt in the 
1 given. For AH c=F, and BC c=E; 


therefore A. B:: AH.BH e:: F E. In like manger 


C. D. E. & ; therefore F, E, G, are continually 
proportional in the propoitions given. And they 


are moreoyer the leaſt in the ſaid proportions. far 


_ Conceive other numbers I, K, L, to be the leaſt; 
F then A and E muſt equally meaſure I and K, 


and C and D likewiſe K and L; and ſo B and C 
meaſure the lame K. g Wherefore allo E meaſures 


the lame number K, which is leſs than it ſelf. 


AG 


EVcI IDE“ Elements, 1567 
A, G. B, 3. C, 4. D, 3. E, 3. F., 7. 
H, 24. G, . K, 35 
But three proportions being given, A to e 
to D, ao. E to F; find out as before three num- 
bers H, G, I, the leaſt continually in the propor- 
tionsof A to B, and Cto D. Then if E meaſures 133 
J, Y take another number K which may be equally 329.7. 
meaſur'd by F; and thoſe four numbers H, G,, K, 
ſhall be continually the leaſt in the given propor- 
tions; which we need go no other way to prove | 
than we didin the firſt part. 
A,6. B,s C, 4. D, 3. E. . Fa 7. 
H. F ge * Heats 
M, 48. L. 40. K, 30. N, 105. 
If Edo not meaſure I, let K be the leaſt which 
E and I do mealure; aqd at often a5] meaſures K, 


Jet Gas often meaſure L, and H alſo M. ſo like. 

. wiſe let F meaſure N as often as E meaſures K. 

F The four numbers M, L. K, N ſhall be. leaſt con- 

| tinually in the given Proportions z which we way 

demon rate as before, 

þ PROP-.V.-. 

| Plain numbers CD ro Ga ot: 

þ are in that proportion 10 D, 6. F. 16. kb, 18. 

8 one anot her which is com- C5 4. EF „ 

» Wl Zoſed of their fides. _ 5 

5 For 9255 CD. ED 0: CE; a and ED. EP :: 217.7, = 
- D.F. a and, 550 EE c then ſhall be the pro- » ers TP 3 
J DC. 

Q — = + = bich wA be mon, 

of porti on EP EF 7 s to a now 

8 Tfthere be num A. i6 B. 24. 6, 36. 1 895 55. 

[es bers continually | F, 4 · G, 6, Hs 9 


f. WW proportional how 
nany ſoe ver, A, B, C, D. E. and the fiſt A . net 
meaſure the ſecoud B, "neitbes Hall any of 1 0 br : 
| e am one of the reft reſt WH 1 
05 . 4 | Pe- 
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a 20. de 7. | - 2 4 . 
. 77 one mealure that which next follows 3 being A. B: 


bzs.7. 


3 5. 7. 
d 3. 3. 


mmumall it mealure E; Which is contrary to the Hyp. 


proportion C, D; as many mean continually propor- 
 z7onal numbers as fall between them, ſo many alſo mean 


the leaſt in the proportion of A to B. therefore 


ſure G. c therefore F is not a unit. But F and H 


A. Ce: B. De: C. E, &c. In like manner four 
or five numbers being taken the leaſt in the pro- 
portion of A to B, it will appear that A does not 


A 24; C36 b between tw 
Cx 8. . 12. 5 18. K. 27. ; numbers A, B, there 
E, 32. L, 48. M, 72. F, 108. fall mean proportional 


with them. (L, M.) 


: The | eighth Boot of | 
Becauſe A does not meaſure B, a neither ſhall any 
B. C. C. D, Cc. þ Take three numbers, F, G, I, 
ſince A does not meaſure B, a neither ſhall F mea. 
are prime one to another; and ſo, d being of equa- 
lity A. C:: F. H. and F does not meaſure H, a nei- 


ther ſhall A meaſure C; and conſequently neither 
Mall B meaſure D, nor C meaſure E, c. becauſe 


meaſure D and E; nor does B mealure Eand F, &e 


Wheiefore none of them ſhall meaſure any other. 
Which was to be demonſlrated, 


A, 3. | B, 6. 8 12. D, 24. E, 48. Th ; 
If there be numbers continually proportional how 

many ſoever A, B, C, D, E, and the firſt A meaſue 

the laſt E, it Mall alſo meaſure the ſecond B. 
If you deny that A mealures B, a then neither 


RN un. 


* 8 
Ly 


numbers in continu 


continually proportional numbers ſhail fall between tuo 
other numbers E, F, which have the ſame proportmn 


a Take G, H. I, K, the leaſt = in the proportion 


of A to C; bof equality hall GK :: A. Bet E. F. 
But G, and Kd are prime one to another, e Where. 
folie G mealures E as often as K does F. Let H 
- meaſure L, and I likewiſe M by the ſame number. 
F therefore E, L, M, F. are in ſuch proportion as G, 
HI. I, K, that is, as A,B, C, D. Which was to be den, 
8 e 1 Rr £5 b 5 | PROF; 


bers in continual pro. A, 8. C. 12. D, 18. 5, 27. 
tntion GD r 5 


betw them : as many mean numbers i in „ 
f propor Non as fall between them, ſo many means alſo 
e (E, G; and . I) Hall fall in continual nes 
It between either of them and a unity. 
Ii is evident, that t, E, G, A, and 1, F, I, B, 
t are , and as many as A, 8. D, B, namely by 
c the + Coroll. 2. 8. V. hich was 10 be « demonſtrated, 
f, 


PROP, x. - 


If between two num A,8. 1.12 K, 18. B, 27. 
bert A, B, and a unit, E, 58 6. d, 9. 
5 numbers continually pro- F, * 
port iona! (E, D, and F, 
| G,) do fall, how many 
it WY nean numbers in continual de fall between 7 
„ ther of them and a unity, ſo many means ws o ſhall fall 
in continual proportion between them, 1 

For E, DF, G, and A, DaF (1) DG odio Bate 
ce by 2. 8. rherefore, Ge. TE 


nal 5 
J XI. 1 

07. Between two ſquare mm. A, 2. B, z. 

601 i bers Aq, Bq, there is one Ag, 4. 'AB, 6. 54 9. 
90 mean proportional number 5 4 


n AB: and Aq te Bꝗ is in double Proportion of eat of » 
the fide A to the fide B. 
a it is mani feſt that Aq, AB, Bq, are =; Ty a 17. 7. 


Ba B 
ber. 2 to be demonſtrated. 7 F 


EveL ID E's Elements, ” i69 
PROP. IX, ; 
I two numbers A, 1 
B be prime to one an- E. 1. 3. 
other, and mean num. E 


ere-M and conſequently alſo 2 you: ven e * | 
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—— an 
Ac, 27. AqB, 36. A Bq, 48. Bc,64q. Between jug 

LT A, 3. B, EE cube numbers, Ac, 
Aq, 9. AB, 12. Bq, 16. Bc, there are ty 

1 5 me an proportional | 
5 nag Aga, ABq : and = 83 5 ” the cube ill, 
BC in treble proportion of that in which 1. Ai | 

55 to the file B. : 7 | LS 8 
22.8. a For Ac, AqB, ABq, Be, are & in the propos. 


b 10. def. 5. tion of A to B; band therefore fe = 5  trebl, 


Which was to be demonſtrated, 


FD 
44,4. AB, 8. Bd, 16, BC, 32. Cq, 64. 
= | 6s. ABq;32. 1 Ae e Ce, in. 


If there be numbers in continual proportion how ma: 
ny ſoever A, B, C; and every of them multiplying it 
| ſelf produce certain numbers; the numbers produced f 
them Aq, Bq, Cq, Hall he proportional : And if the 
numbers firſt given A, B, C, multipl 1 ow; product. 
Aq, Bq, Cq, produce other e 4s c. Co, they alſo 
Hail be proportional; and this ſpall ever happen to ile 
e CW 
For Aq, AB, Bq, BC, Cq a are =; l therefore of 
aceehpuality Aq. Bq :: Bq. Cq. Which was to be dem. 
l. Allo Ac, AqB, ABq, Be, BqC, BCq, Ce, are | 
514.7. ©5356 theretore likewiſe of equality Ac. Bc :: By ſure 


Ce. Which was to be demonſtrated. 45 
0 RO, MN 5 


Ag, 4. AB, 12. Bqzz6. If a ſquare number A ther 
A, . B, 6. meaſure a ſquare number By, 2. 
he fide alſo of the one (men 
ſhall meaſure the fide of the other (B:) and if the de Hype 
of one ſquare A meaſure the ſide of another B. 1e bo 

| ſquare Ad Hall likewiſe meaſure the ſquare Bq- 


* 


UN 


* —ů ww — 3 


[s 


. 


EUCLIDE?'s Elements. ö 


xr. Hyp. For Aq. AB a:: AB. By. therefore ſee- 22. 11.8 
ing by the hypotheſis Aq meaſures By, 6 it ſhall by. 8. 
meaſure alſo AB. Bur Aq. AB.: A. B. e therefore c 20. def. 7. 
allo A meaſures B. Vhich mas to be demonſtrated. 

2. Hyp. A meaſures B. c therefore Aq ſhall as 
well meaſure AB, c as AB meaſures Bq; d conſe- d 11. aæ. 7. 
quently Aq meaſures Bq. hich was to be demon, 


8 


Fa eube number A, 2. B, 6. 
Ac meaſure a cube Ac, 8. AqB, 24. AB q, 72. Bc, 16. 
number Be, then be > 
fide of the one (A) ſpall meaſure the ſide of the other 
(B:) And if the fide A of one eube Ac meaſure the ſide 
B of = other BC, alſo the cube Ac ſhall meaſure the 
1. Hyp. For Ac, AqB, ABq, Bc a are 2, there- __ 6+... 
fore 45 2 — op Bc, ſhall allo c Fr * 
mealure the ſecond AqB. But Ac. AqB:: A. B. 2 555 MN 
d therefore A ſhall alſo meaſure B. * 41347 5 
2. Hyp. A meaſures B; d therefore Ac meaſures 4,7. 
e 1. ax. 7. 


AqB, which alſo meaſures ABq, and that Be; e 
therefore Ac ſhall meaſure Be. Which was to be dem. 


If a ſquare number 147 Tay not A, 4. 8, 9. 
meaſure a ſquare number Bꝗq, nei- Aq, 16. Bq,8r. 
ther ſhall the fide of the one A med- 
ſure the fide of the other B: And if A the ſide of the one 
ſquare Aq do not meaſure B the fide of the other Bq, + 
eit her ſhall the ſquare Aq meaſure the quae By - 

1. Hyp. For if you affiim that A meaſuresb, a , 14.8. 
then Aq alſo ſhall meaſure Bq. againſt the Hyp, © 
2, Hyp- If you maintain Aq to meaſure Bq; a 


then likewiſe A ſhall meaſure B. contrary to the 
VV = 


"PROT. 
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PRO p. XVII. 


„A B, 3. fa cube nunber Ac do not meg. 
Ac, 8. Bc, 27. ſure a cube number Bc, neither 
5 Hall the f ſide of one A meaſure tle 
2 of the other B. And i A the fide of one cube Ac 
do not meaſure B the ſide of the other Be, neither Hal 
the cube Ac meaſure the cube BC. 


| 415. 8. 1. Hyp. Let A mealure B; 4 then Ac ſhall n mea» 


ſure Be. againft the Hypot beſis. 
2 k 12 A meaſvre Be; then A ſhall 1 mei- 
ines. B; 5 which 3 1 aifo egainſt the ph an is, 


Y R 0 p. XVIII. 
4 6. D, „ 1 two like plane num. 
C'). 12. Ver, CD and EF there is one mean 
Ey. F, 3. DE,18. Proportional number DE: And 
EF, 27. the plane CI is to the plane EF 


in double proportion of that whith 


the fide C bath to the homologous fide (or of like 570. 


portion) E. 


221. af 7. Being * by the Hypotheſis DE. F. therefor 


2 17. 7 by inverſion C. E :: D. F. But C. Ea CD. DE; 


bir... a and D. F:: DE. EF, b therefore CD. DE::DE. EF 


e 14 5. © Wherefore the proportion of CD to EF is double 
to that of CD ro DE, that! is, to che e 
of C to E, or Da. 


Gol. 


mY 


Hente it is e That between two like 


plane numbers there falls one mean proportional 


4 in the e of the een, des, 15 
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PRO P. XIx. 


CDE, zo. DEF, 60. FGE, 120. FGH, 240. 

VVV 
C, 2. D, 3. E, 5. F, z. G, 6. H, 10. 

Between two like ſolid numbers CDE. FG H, there 
are two mean proportional numbers DFE, FGE. And 
ihe ſolid CDE is to the ſolid FGH, in treble. propor- 
tion of that which the homolt gous fide C has to the 
lomologous fide F. he i TS ON Pays 

Whereas by the * hyp. C. De F. G, and D. E-: 21. 7. 
G. H. therefore a by inverſion ſhall C. F.: D G:: hs 

E. H. But CD.DF 3 ::C.F, and DF. FG b:: D.G; 3 137 

where fore CD. DF DF.FG :: E. H. d and accor- b 7 · 7 

m. ingly CDE. DFE :: DFE. FGE :: E. H;: FGE. 11. 5 
n H. Therefore between CDE, FGH, fall two d 17. 7 
1 mean proportionals DFE, FGE. e And ſo it is e 10. def. 7. 
EF plain that the proportion of CDE to FG is tre 
Lich ble to that of CDE to FDE, or C to F. Which 


ro v be demonſtrated, 
ore Hereby it is manifeſt, that between two like 
E; bid numbers there fall two mean proportionals in 


EF, ine proportion of the homologous ſides. 
ion E. AT... 


A, 12. C, 18. B, 27. If between two numbers A, © 
D. E, 3. F, 6. G, 9. B, there fall one mean pro- 
. por tional number C; thoſe 

like Numbers A, B, are like plane numbers. | 

dnal W 4. Take Dand E the leaft in the proportionof A a 33 7. 

5 tC, or Cto B. then D mealures A equally as E 5 SED 1 
does C,viz.by the lame number F ; balſo Dequally b 21. 7. "i 
nealures C, as E does B, viz. by the fame numbet G 
Therefore DF =A, and FG = B. d and conſe- c 9. ax. 7. = 

„em A and B are plane numbers. But becauſe d 6.def.7e 

O F. jt; c= Ce=NG, e hall D. E:: F. G. and alter- e 19. 7. 


' Bately _ 


s, 


1 


| 2 19. ä 5 or. being AEDH a=BFCG, a and AD=BC, 


"Ws ax.7. ychence will 
3 ax. 7. 


Bq BR 
47575. Hence a 4 For 1. B: ana-, 
15 elem, Pree, AA orheref. 5 B: 2 4therefore 29— B 
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far def 7. nately D. F.: E. G. f Therefore the plane numbets 


A 7 B are alſo like. Which was to be demon. 


A e 1 . 
1 » 24. 3 54. etween is 
©, 6 £46.09, 9. | nr A; B then , 


H. Pg. M. A.- K,z. L.;. N. 6. Fall wo mea propor- 
tional numbers C 
thoſe numbers A, B are like ſolid numbers, 


. 8. 4 Take E, F, 8, the leaſt = in the proportion 0 


b 10. 8. A to C. 5 then D and G are like plane numbers: 
let the ſides of this be H and P, and of that K and ca 


ae L. c therefore H. K: 12. d E. F. But E, E, G, 
d cor. 18.8. do e equally meaſure A. G, D, viz. by the ſame 
C 21. 7. number M. and likewiſe the ſaid numbers E, F, G, 


do equally meaſure the numbers C, D, B, viz, by 


F£o9., ax. 7, the ſame number N. f Therefore A—EM— Hem, MI” 
$77: 4775. Fand B=GN=KLN ; g and ſo A and B are ſo- i” 


17.7. lid numbers. But for hs C f=FM, and f=FN, alſ 


k 7.5. Eherefore fall M.Nþ::FM.FN k::C.D[::EF:l | 
I conftr. H. K.. P. L. m wherefore A and B are like lolid 
mi Jef, 7. numbers. Which was to be demonſtrated. n 


Lemma. = (= 
"AR; BF, CG, DH, N proportional . A, 
A, By C, B, C, D meaſwe proportional 


HL, „ Ga, E. number z AE, BF, CG, DH by Wit! 
- 08 mumbers E, F, G, H, theſe 
numbers (E, F, G H) ſhall be proportional, 


AEDH BFCG 
es BC _—— that is, EH=F0G. 


a Therefore E. F:: G. H. Which was to be demon. 
Coroll. 


Ad a 


Ag U 


5 B. Be 
In like manner z Ac A Ace = and lo of the reſt. 
PROP, 


obe 
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N. , 2 


If three numbers Ad, B, C be conti- Ad, B, C. 
nually proportional, and the firſt Aga 4, 8, 16. 
ſquare, the third C ſhall alſo be a fruare, 


9 8 
: For becauſe AqCa= Ed, 5 thence i is C= By a 20. 7. 
Aq b 7.x 7. 
; B c. cor. oftbe 
S But it it is 12212 that T is a nicer: d be- = Prece 
1 Ba A 14.6. and 
aufdie or C is a number. Therefore if yu & 4 2 | 
5 = PROP, XXIII. pony 
„„ four minbers A, B, C, D ze Ac, B,. C, D- 
7 continually proportional, and the 85 15 18, * | 
. fiſt re Ac a cube, the — 
N % Dal be a cube. . 5 
F BC 

? . 
10 For becauſe AcDa l. b centorsD=,, bs 19: Wy 

B b 7. ax.7. 

8 = xCz | that is  (reauſe AcG= 4 By, and e 
A, * gc | A 425 em. | 
nal B By _ By Oy B 20. 7. 5 
| thence 12 Wo- e 
1 M5 "A ae n Ke. 
80, Whit it is ev id t th K be 1 

1 1 en F at - is 2 num r. becauſe Tce e 15. g. 


rD is ſuppoſed a under. Therefore if f four num- 
bers, Ec, 


P R 0 E Xxlv. 


N B, be in the A, 16. 24. B, 36. 

ne proportion one za another, C. 4 6. — 8. 

lat a ſquare number C is 8 

are ber D, and the firſt A be a ras num- 

% the ſecond alſo B ſhall be a ſquaze number. 1 

Between C and D being ſquare numbers, * and * 8.8. 

between A and B having the lame proportion, 
I, a falls 


16 ze eighth Book of | 
2 11. 8. a falls one mean proportional. Therefore b being 


b byp. A is a ſquare number, c Balſo ſhall be a [quare 
C22, Ih number. Which was to be demonſtrated. 


Coroll. 


1. Hence, If there be two like numbers AB, 
CD (A. B::C. D) and the firſt AB be a ſquate, 
5 tte ſecond alſo CD ſhall be a- ſquare. On 
* 12. and “ For AB. CD:: Aq. Cq. 
18 8. 2. From hence it appears, That the proportion 
N 1 any ſquare number to any other not ſquate can- 
not poſſibly be declared in two ſquare numbers, 
Whence it cannot be Q 3s 1. 2. nor 1. 3 iQ 


Q, c. . 
PROBE. xxv. 


c, 64. 96. 144. D, 216. If two numbers A, B, 


8 A, 8. 12. 18. B. 27. be in the ſame roportion 


one to another, that a cube 


ander C is to a cube number D, the firſt of them A 
being a cube number; the ſecond B foall likewiſe be 
cube number. 


a 12.8. | a Between the cube numbers c and D, bandſo 

þ8.8. between A and B having the ſame proportion, fall 

c hyp. two mean proportionals ; therefore c becaule A is 

e 23. 8. a cube, d mall E be a cube allo. Which was 10 obe 
* demonſtrated. 


Coroll. 


1. Hence, If there be two numbers ABC, DEF | 


„(A. Ba D. E, and B. Ce: E. F;) and the firſt ABC 
5 be 2 cube, the ſecond DEF ſhall be a cube allo. 
* xs, ad _* For ABC. DEF. Ac De. 
19. 8. 2. It is perſpicuous from hence, That the pio⸗ 
e portion of any cube number to any other number 
not a en cannot be found it in two cube numbers. 


vil w | 


E v C L ID E % Whois; 
1 To 
'PR 0 P. IVI. 
1 
Like plane numbers A, 20. C, 30, B, 45. 
B, are 2 the ſame prop D, 4 1, 6, 8 F, on” 
tion one to another, t hat u 19 on 
) ſquare number is in to a gue; meter, PRES. 
Betwben A and B a Halls ode mean EP: a 18. 3 
number C; þ take three numbers D, E, F the leaft b 2 
N A in the e of A to C, the extremes D; 
p by þ ſhall uare numbers. But of valityA. RY 
ö : D. F. therefore: A. B :: L "% Ne Which was to e 14.7. 
: 5 emonfrated. 1 
* R 0 r. xvii. 


— 


1 folid num⸗ A, 16. 152 24. D, 38 B, 54 
bers A, , are in E, 8. 1. — 12. 8. 18. | Ha. | 
the ſame proportion 9 5 det 
one to another, a, a. cube number i is in to 4 cube $5314 
number. 3 
a Between A 10 5 fall! two meh cildbortiorad 41 19. _ 
numbers, namely Cand D. b take four numbers b 8. 
E. F., H the leaſt = in the propottion of A td 
is C, 3 the extremes E, H, ate eie numbers. But 5 
le A. B. E. H; C. C. e was to be denn. e 14 ne 
. obo $4 5 
I, From hence is inferred, that no amide 4 in a 855 cia. 


F Wl proportion ſuperpatticulat, ſuperbipartient, or vine, 
3 Wl double, or any e e manifold proportion not de- 
nominated from a ſquare number, are like plane: 
numbers. BN 
10- 2. Likewile, that neither any twa prime. num-, 


der Wl bers, nor any two numbers ptime one to mother, 5 


15 not weine e cab be like PO ONT 1A 1 
bp. HG The But of the nigh Book, On 
AT 2. ETTY 
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PROPOSITION. L. 1 | 


Ay, ;6. 108. AB, 324. 


I's two like plane numbers A, 3 ' multiplying Fay auo- 


ther, produce a, number «db, the number gde 
e all be a ſquar 3 0 8 
217.7. Fel. Ba:: 43 AB; Wherefoxe ſinee one mean 
d 18. 8. Proportional b falls bet ween A aht B, e likewiſe Ml ; 
Z c 8. 8. one mean roportional abmber ſhall fall between p 
0 Aq and AB: therefore peing he firft, Ag is 4 
0 22.8. _ ſquare number, &.the thix GE Fo be a en 
| number too. Which was 20 demon rated,” . .. 
Or thus. Let: ab cd, be like plane number 
3 9. 7. namelj a. b ;: c. d. * therefore be ang. [0 like 
me 7. vile ab cd, Ann =ad ad=Q: ad. 


PROP. 


. * If two numbers 4, , multi 
AG 36. AB) 324. lying one another, , Produce a 7 
- , Jquare number AB, thoſe nun- tip 
bers 4, B are li ke plane numbers, | ac 
Wc For A B a: yn hicectojs being between ber 

Aq. AB. ri there falls one mean ptoportional num- 
os 8. 5 likewiſe 7 00 5 ſhall lag between * 

1 therefore A a ar Ike * ic 

4208. was to be demonſtrated, ** * 
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e wi - 2. 
7 18 | A, 2. Ac, 8. Ace, 6. 
t1plyin £ ue T 
AE Ei; the mother 8 Ace Hall be 2 erb. 


number. ON 
A Ac. 8 be. a rs. af 5 


For t. A. a : \q b 
1. a1 ang, Ai t 178255 bers Bur © b 4 7 — 


A ref n nd © 
N Ton 7 e 2. 


cöhleq ence eel 67 8 Ace ſhall be a q 23: 8, | 
** l hic to pe d monſtrated. .,... 
By fr daa A) multi jed into it ſelf makes 


aaa (Rec) tl N a cube, whoſe. *_ 3s 88. 
| oy g : g Nu n * R 
PROP. 10. a 


N * A0 dle 7 e, 8 XN 

ing: & endo number Be Ace, be x 16. 
ka I tots defe ache Y e > = 
produc kad mum Ar S fal bea cube l 
Far Ac Be A: Acc. AcBernBur' between ADA 2 _ 1 
Bc h two mah prapoitional numbers fallʒ e there- b 72. 8. 
; bdore chere Fab as many between Kee ol AcBe. S0 c 8. 8. 
c- Wl thir:whereas\ Adoiis à cube numb 41 mall d 13. 8. 
be (ach (alſo; - hir h was Tb 5777 g 
Ot thus. eee =0" A. 


Hesse 


nn ; tk 
$& 2 ; NRO P. V. 1 85 


. — = a . ** 
2 * * „ ** * = OY 4.4 


IF « a ads minben Ach Ac, 8. 8,2. 
tipying @ number 8 Ale, 64. ne, 
a cube number Aan t be num . 
her multipliedB ſhall alſo be debe "Ys Es 

For Ace. Ach A:: Ac, B. But beter War ** 2 17. 2. 
AcB 5 fall two mean proportionals; c therefore b 12. 8. 
allo as many ſnall fall between Ae and B. whence 8.8. 
Ac being a cube number, dB hall be a cube. aum- d 23. . 
ber too. V. bich was to be demonſtrated. I 

+ K | 1 
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IN PROP. VI. 
A, 8. Aq, 64. Ac, 512. fa number 4 multiply. 
oY ing it ſeif Tae a cube 
e number 4 ir ſelf is a eube. 


a2 by. or becauſe Aq a is a eube, and AA (ac) þ a}: 


b 19. def. 7. as cube; therefore c ſhall A. bea FR? bras 


£ 5+ 9 wat to oy . 


AG 6, B. Sk AB, 66. 1 17 a 4055 500 1 ane 4 
, 2 E, 3. mut ipiying a bay * 
aber producet 4B halt Fe 
num er pro uce all be a ſolid number. © 
a i 1 . Being A is a compoſed number, 4 ſome via 
© - 95 number D meaſures it; conceive by E, b therefore 
7 i 7. ADE: c Whence DEB=AB i is a folid number. 
* hich was to be demonſtrated. . b 


„„ TE 4 
1. 2 3. Af, 9. 23,27, 4, Br af,/242 4% 729. 
rom a unit there be numbers continually Ehe 
5 how many ſoever (1. 4, 2, al, ache 
number from a unit a i: ai number zund ſo art 
all forward, leaving one hetween = 258, Qc.) But 
. the Fan a? 3s 4 cube number; and ſo are all for: 
ward, leaving two between (a5, 29, Se) The ery 
. . alſo. 46 33 both a cube. number and. a ſquare; .and ſo 
4e all forward, 
For 1. a*=Q. 4A. and al ⁊aaaa-= Q. Aa. and a | 
Sasa C. aaa, &. 
21. a3=aaa=C, a. and a*=aadazn=C. 22+ and 
aaaaaaaaa- C. aaa, Fe. 
3 3. a g aaaaza -C. a4 2 Q. 22a. therefore, &r. 
 ahyp. Or accordingto,{uclidez Becauſe 1.4 4 :: 4-27 


b 20. 7. 3 ſhall a*=Q: a. therefore ſeeing a*, eben | 


612.8. c the third a+ ſhall be a ſquare number; and 
= likewile as, as, &c. Alſo becauſe 1. a 4 A. 47 


— ** therefore ſhall a} þ—=a*xa=C : a. d therefore the 


fourth from as, namely 2“, ſnall be likewiſe a 
oceube, c. and conſequently. as is s both a cube _ 
we I A  [quare number, 7 : 
| P R 0 p 


leaving five between (a, 218, & 6) 


Pd nc www oc =» 
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If from a unit 1. a, 4. 7, 16. 25, C4. 24, 256, &c, 
there be numbers 1. a, 8. 2, 64. 25, 512. 24, 4096. 
how many ſoever . 
continually proportional (t. a, 2, 25, & c.) and the num- 
ber following the unit (a) be a ſquare; then all ths 
reſt, a*,43 ,a+*,6c. ſhall be ſquares too, But if the num- 
ber next the unit (a) be a cube, then all the following 
numbers a, as, al, c. ſhall be cube numbers, 
r. Hyp. For a, a3 7, &c. are ſquare numbers by 
| the prec. prop. alſo being a is taken to be a ſquare, 
k .6 therefore the third a? ſhall be'a ſquare, and a 22. 3. 
e likewiſe af, a?, Ere. nd (gh 
I; 2. Hyp. a > taken to be a cube, þ therefore a“, þ 23. 8. 
2 27,2" * are cubes: bur bil Prec. a , a, 49, K. 
are cubes: laſtly, becaule 1, a :: a. aa. c therefore c 20. 7. 
ſhall a*=Q: a. but a cube multiplied into it ſelt 
A d produces a cube; therefore a? is a cube, e and q . 1 
conlequently the fourth from it a5, and in like e 23. 8. 
manner as, al, c. are cubes. therefore all, Ce. 
Which was to be demonſtrated, t. 
Peradventure more clearly thus. Let b be the 
ſide of the ſquare number a, and fo the ſeries a, a, 
a?, a4, & c. will be otherwiſe expreſſed, thus, bb, 
be, bs, bs, & c. It is evident thar all theſe uumbers 
are ſquares, and may be thus expreſſed, Q; b, Q: 
bb: Goc, oioSNBSEES: 
In like manner, if b be the ſide of the cube a, 
the ſeries may be expteſſed thus, bꝭ, be, bo, bi, Cc. 
or C: b, G b, C: bY C: b, %% — 


If from a unit there be 1, 2, az, a3, a4, aß, 465, 
numbers how. many ſoever 1,2, 4, 8, 16, 32,64. 
continually proportional (i, a 
22,a?, &c.) and the number next the unit (a) be not 
| 4 ſquare number; then is none of the reſt following a Sig 
. -., MW uare number, excepting a* the third from the unit, 
0 p. KL fe ab forward, leaving one between (24, 26, 2 Ce. 


1 


1822 The ninth Book of 
But if that (a) which is next aftgr the unit, be not a 
cube number, neither is am other of the following num. 

bers a cube, ſaving as the fourib from the unit, dnd ſo 

all forward, leaving two between, a5,a9, al, Sc. 
- 1. Hyp. For if it be poſſible, leta5 be a Iquate 
a hyp. number; therefore becauſe a. a :; a, as, and by 

b ſuppoſ. & ber a LY 4, 11 z and 8 —5 af and a+ 4 

8. 9. numbers, and the firſt a! a ſquare, c therefore a 

c 4 8. Wall be likewiſe a e cba 10 be p. 

2. Hyp. If it may de, let a# be a cube; E 

d 24 7. 4 of equality a4. 46 :: a. a5. and inverſely as. a+ :: 

23. a; and alſo being as and a- are cubes, and the 

e 15.8. fist 27 a cube, e therefore a ſhall be a cube alio; 

Aa againſt the Iy pot heiss. e 


ee 


1. a, a, a, a4, a, a2. I there be numbers bow 
1, 3,9, 27,81, 243, 729, many ſoever in continual 
a, a, a, c.) the leſs meaſureth the greater by ſome 
one of them that are amougſt the proportional number, 

2 2. a» 7. Becaule 1. a:: a. aa. a therefore üg Allo 
2 3. 4X. To * 4-5 ES, R „ 2 

„ eie oe 20 06 8 „„ 


24 23 Sc. Laſtly becauſe 1. a5 3; þ a. al. therefare 


l Coroll. 


Hence, If a number that meaſures any one of 
proportional numbers, be not one of the ſaid num- 
bers, neither ſhall the- number by which it mea- 
Tures the ſaid propoitional numbers, be one of 


them. r AV 


& 


Tf from a unit be numbers in 1, a, , 2,4 ꝙ[ 


than a. therefore a meaſures E. So alſo may F be d 11.24% 
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Nor 


If there he numbers how ma- 1, 4, 4, 2,4 
ny foever in continua! proportion I, 6, 36,216, 1296. 
from 4 unit (t. a, a2, a5, 41.) B, 3. 
v hal ſoe ver prime numbers B . © 
'meaſute the laſt a+, the ſame (B) ſhall alſo meaſure the 
number (a) which follows next after the unit. 
II you fay < mn not meaſure a, athenB js a 31. 9, 
prime to à; h and alſoB is prime to a2; c and ſo b 27,7, 
conſequetitly to at, which it is [uppoled 10 mea. c 26. 7. : 
JJ. a Te 
CG 8 
1. Therefore every prime number that meaſures 
the laft, does alſo. meaſure all thoſe other numbers 
mat nina 
2. If any number not meaſuring that next to 
the unit, does yet meaſure the laſt, it is a compo» 
ſed mer.” y Gs others 
3. If the number next to the unit be a prime, 
no other prime number ſhall meaſure the laſt. 


PROP. dun. 


continual proportion how mam 1, 5. 25, 125, 625. 
ſoever (a, 2, a3, &c.) and that H--G--F--E-- 
after a unit (a) a prime; thin ( 
ſhall no other meaſure the greateſt number, but thoſe 
whith are dmongft the ſaid proportional numbers. 
If it be pollible, ler ſome other E meaſure at, 
viz. by F. a then F ſhall be ſome other beſide a, a cor. 11. 9. 
22,47, But becauſe E meaſuring a+, daes not me 
ſure a, þ therefore E ſhall be a eompuled num- b 2.cor.12. 
bet, c and ſome prime number meaſure ir, d which 9. 
does conſequently meaſure a+, e and ſo no other c 33. 7. 


Mewn to be a compoſed number, mealuring a“, e 3.cor, 12, 


184 Duo pinth Book af 
fo. ax.7 and ſo that a meaſures F. Therefore ſeeing EF f= 
* 7. "a+ = axa3, g ſhalla E:: F. a3. Contequently, | 
mn 72 whereas a mealuies E, b like wife F ſhall equally | 
| Keor 11.9. Mcafure 22, viz, by the lame number G. K Nor | 
©? ſhall G be a, ot a“. rherefore, as before, G js x 
compoſed number, and a meaſures it. Where. | 
fore being that FG f — 3? S x a. g ſhajla, | 
: 4 : Ge as. and fo becaule A meaſures F. þ G 
thall equally meaſure a*. viz. by the ſame num. 
der H, & which is not a. Therefore being GH = 
 123.def.7. a a, | thence H. a:: a. G. and becauſe a mea. 
m 20. def. ſures & (as before) m H alſo ſhall meaſure z, 
7.” wich is a prime number, Which is impoſible. 


ER OP. XIV. 
A, 30. F certain prime number, ! 
B, 2. C, 3. D, 5. 3, C, D, da mheaſure the leaft ll © 
F- F number A, no other prime nun- 
27 ꝛ e z fſholl meaſure the fame, 
beſides thoſe that meaſured it at ff Go 


2 9. a. 7. If jt is poſſible, ler = be = F. a then Ar Ef. 
b 31. 7. 5 therefore every of the prime numbers B, C. D 


4 meaſures one of thoſe E, F. not E. which is taken 
to be a prime; the.efore F, which is leſs than it 


lelf A; contrary to the hypotheſis _ 


„ =o an 


| PR 0 | P. XV. | 5 y 


A, 9. B, 12. C, 16. If three numbers conti- i * 
D, 3. E, 4. nually proportiona! A, J, C, þ 
e he the leaſt of all that hape 
„de ſame proportion with them; any two of them ad- I * 
$a ded together Mall be a prime to the third, 
2.35.7, 2 Take Dand E the leaft in proportion of A to | 
dz. 8. By ö then Ag Dq, and C= Eg, b and . 0 


Eucipz' s Elements. „ 


But becauſe De is prime to E, 4 therefore ſhall D c 24. 7. 
„ = be prime to both D and 8 therefore D x D d 30.7. 
Y +Ee=D + DE (fA+ of Bid. 8 prime to E. and * 1 * 
r ſo to Cor 558 was tobe demonſtrated. e 3. 2. 

4 g In like manner DE + Eq (B 1057 is prime f before. 
bo to D, and conſequently to AZ - Dq, Which was 1 27. 27. „ 
2. to Be demonſtrated. . h 26. 7. 
G Laftly, becauſe B þ is prime t to D + E, it ſhall k 4. 2. : 
Ne alſo Be prime to the ſquare of it k Da- 2 DE ＋ 1 zo. 7.5 1 
= W tq(A+2B+C;)! wherefore the laid B ſhall 

3. be prime to A FF, C, I and ſo likewife to A 5 
FR + C. Which was to be demonſtrated. „ 8 


„„ 
Fele B. be "A Þ -: By. Onan 5 


prime to one anot her, the fee 
11 cond B ſhal! not be to any other C, as the hf Ai is 1 = 
the ſecond B. 7 
If you affirm A. B: B. C. then whanas A and : 
Ba are the leaft in their proportion, A þ ſhall 2 23: 7. 
meaſure B as many times as B does C; but Ac b 21. 7. 


dime to one another. againſt the 22. 
PROP. xvnl. e 
17 cha hs. 4 8. B, 12. cs. D, 27. 2 f. BY 


numbers how = 
many ſoeuer 20 continual proportion 4, F, C, D, and 
the extremes of them 4, D be prime one 'to another, TD 
the laſt D ſhall not be to any other number E, as th 
firſt A is to the ſecond B. 

Suppoſe A. B:: D. E chen alternately A. D:: 
B. E. therefore ſeeing A and B are the leaſt in a 23. 7. 
their proportion, A l ſhall meaſure B, e and B bai. 7. 
likewiſe C, and C the following number D. d and e 10. tin. 7. 
lo A 2 meaſure the ſaid'number D. Wherefore e 
A and D are not prime to one Washer; comtfary 8 
50 the Ooh... Eres 


PROP, 


F . 
os 


meaſures it lelf alſo ; therefore A and B are not e 6. az. 7. 3 | ] 
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Ke * 8 p. vin. 
A 470 B, 5 © . | Two 1 2 75 * girer 4 
Bid n Fund propa 
nal to them C. 


8 7. 1 A nut Bq by any number C, a then AC 


9 5 b 20. 7. from whence b it is maniſclt that A. B:, 


ke hich was to be demonſtrated. 
But if A do not meaſure 
5 A, 6. B, 4. Bq. 16. Bq, there will not be afy 
ny third 2 tional. For ſup- 
e 7. az.7. vole A. B::B.C a then A q. e and conſe. 


quently F = 4. C. mmely A wellen Dy.” Which 
25 eint whe Hopes. 
f R 0 7. XIX. 


4. B, 12. 12 8. D, TY thi number be 
BC, 216. Finden 4 3 
23 if a art Pro. 
Por tional to them D may be found, 
2 1 ar. If A meaſures BC by any number D, then AD 
 baxag.7. = — BC; b therefore it appears that A. B:: : L. 


which | was required. 
But jf A do not meaſure BC, then chars can no 


fourth proportional be found; which may be ſhewn 
a in 1 prac, Prop. | OY 


- PROP. Ix; 


A, 2. B. 3. 4 5. | More prime 8 may- k 
1 3% a: — given than any multitude what- 
oe ver of prome numbers 48,0, 
in OS ny:  fropounded. 
$36.7. Let D be the leaſt which A, B, C, meaſure; 
b 33-7. If D- u be a prime, the caſe is plane; if compo: 


fed, & then ſome pins * conceive G, due 
ures 


eing 
to 
pro. 


AD 
. L. 


n no 
e WI 


bers is N by 1 


 EvcriDe?* Elements. 
ſuresD +7 3 which is none of the three A; B, 
C; For if it be, ſeeing it c meaſures the whole 
D- t, d ang. the part taken away D, e it 1 e ſuppoſ. 
alſo meaſute the remainin unit. * is abſurg, d conſtr, 
Therefore the propounded number of prime num- e t. ar 7. 
+ I, or at ſeaſt < 2 


187 


"Pp; R P 0. XXI. 
© Ns Ex. 85 F 00 8 + A 97 20. 


If even numbers, bow man 55555 AB, BC, CD, be 


added together, the whole AD ſhall he even. 


, Take EB = + AB, and FC = + BC, and GD 26.4% 7. 


x CD. LIED EB + EC + GD= : b 12.7. 
A. c therefore AD is an * number. i . def. 7. 
was 10 N OR 1 


5 5 43 * "AA G. cn. D-L. Em | 


9 

I odd numbers, 1 dever, AB, BC, CD DE, 
be added tngether, and 15 225 even, my 
_ alſo ol ag be eben. R N 
unit being taken from each odd number, ,_ , 
there will 1 Bo Ab, BG, 8 of even num: 27. 447. 
bers, þ and thence the number compounded of 

them will be even, add to them the c even number WY 
made of the remaining units, aud One's 18. 


AE will thereby he even, Ts: Far to . 


a> - 


The ninth Book of ; 
PROP. XXIII. e | 


8 "Ry If odd numbers bo 

<Y 20 CE. D 15. many ſoever AB, BC, 
Rk | Cb, be added get 

7" 2nd" 7h multitude of 


| a 1 04d, the whole AD ſpall be odd. 


| 27 af 7. 
bby. 


20,9. 


For CD one of the odd numbers being taken a- 


. way, the number compounded of the others AC a 
1 is even. Whereto add CD -- x, þ the whole AE 
7. is allo even; whetefore the unit being reftored 
5 the whole AD c will. be odd. W hich w was 10 be dem, 


PROD. XXIV. 


„„ 4 „ If an even number AB l. 

A nee Ba Yo" D. C 10. taken away from an even 

„ 6 . number 4@ that which re 
main BC ſhall be even, 


For if BD (BC 1) be odd, a BC (BD +1) 


will be even. Which was to be dem. But if you lay 


BD is even, becauſe AC h is even, c thence AD 
will beſo; a and conſequently AC (AD = r) will 
be odd, contrary to the Bae, therefore BC 1 is even. 


. was to be ONES. 


: 27. def. 7 
524. 9. 
e 7. def. 7. 


e my 3 120 Aeg an even number 

A. IT D. C ny B ro. an odd number A be 

. 1 taken away, the remaining 
number CB ſhall be odd. 


01 Ac - 1 5 a is even, b therefore DB 3s 
even; c and conſequegrly CB (DB — 18 is oda. 
V. mich x was to be demonſtrated. 


* * 0 . xxyl. 


1 4 5 bc If from in odd number | 


A. . . . C. eerto 00 D, B 11. 43 be taken away an 


odd number CB, that | 


vieh remaine!h AC frall be eve, © 7 For 


5 EUCLiDe?s Elements. | % 
For AB 1(AD) and CB — x (CD) a are even; 


þ therefore AD — CD (AC) is even. Viel wh 5 7.4. 7. 


le 8 524. * 


iind 


7 "I 74 48 — 4 4 * vs 


1 5 * R- 0 av. XXVII.“ A I eve 


DET oe If from an 612 3 
A. Dc. Ce Bar: tir taken away an 
3 even number CB, the e- 
8 A. 0504-5. n fiduet AC ſpall- be odd. * 
Fer AB 1 {DBY'a is evenprund CB is ſug a 7, ef. 7. 
poſed to be ęven therefore the -refidue CD jy b 24. 9. 


. 4A 
> 
I — 


even: e therefore CD- wa I 0 INE is odd, # bichs var c 7. def. 7. 


i 've e ly 1H 


(3; 01 £51 the Wi A SArl v3 5 14 


err 


A, 1 an odd kde '£ 5 ing an enen 

Be © number B produce a number an, x | 

A551 2. ber produced AB ſhall prom. 
For AB: 8: is compounded: of the odd 2 5b. 
number A ke as. many times as à unit is con ⁰²⁵ rr ef. 7. 


tained in Ban even number. 5 Therefore Ry is * b 21. * 
even numper. ub 81 0 d J = 7 1 


: : 5 
. 8 's 
TE. 1 : 
2 e ** 1 ** 1 a * ” 4 
4 — 5 4. 1 bot, 4 4 $5 19 1 's by 4 2 7 * 122 * rm 
4 nigh N n 
9 . mud” _ k & 7 43 15 7 L | We q 4 a | » oF 
* 1 


5 le manner ir A be an ev number, AB, 
ball be an even 1 alſo. x 22 1 


2 RO P. XIX . 150 


W 10 an odd der 4 1 an out 

75 number B, produce a number AB, ile num 

Tb. 15. ber produced AB ſhall be odd. 

For AB a is compounded of the odd: z 15.45 75 
dumber B taken as often as a unit is included in 

A likewiſe an odd number. 5 Therefore AB is 8 b 


$ q hal, 


- " * — a n — 9 2 - — — bo © — = = * ; — nag en 
n — . R ——̃ ͤ— — . 5 ESE LESLEY GEES * 2 
— — — —_—_— . C 2 — — þ1 — AC ha . —— — #5 —<gp4 2 . * . 

. —— * 3 A+ © — —— — — — — — —— — RO rare 1 = * 2 2 hone: * 3 
rs a -- 3 . 8 n E 1 . 2 nts , 
3 1 5 * . 3 w * — 3 — — 5 


Sup Or. i le s d 1 


COM a 1 
3 ˙ äumꝛ n Se ra es tn ns eee - 
CL EC ů 

A — 
” 8 AO 7 3 . — . 8 


„ 
1 
n 
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59 
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. ps 
*20 
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Un W . bich 1 was to o be demonſtrated, | 23-9. 
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.. S$hol.;. 
bh 6. An odd amber An mea uring nf 


A, 3. 5 485 B. meaſures the ſame by 
an even number C. 


| For if C be affirmed to be odd, then becauſe a 
b 29. 9. B= AC, b therefore B ſhall be odd; againſt the Hyp. 
: | Bins (Gs 221 An odd number A mea 1 gan 
A; Ws. odd number J, meaſure) 1 Ah 

| a aan odd number C. 
2 28, 9. For if C be laid to be even, 4 then AC, or B 


- will be even, contrary to the H 10 
WY Sr 9. 2719230 Every number (Hande) be 
WITS K me res an odd number B, is it 
fel n odd number. 
For if either A or c be affirmed to be even, B 


a 28. Ä a thall be an even number, againſt the Hypoth. 


- — *. IE, 3 
E24. G. 5 55 (Exg 


40 4 2 old minke . nimbe hi ; 
a Haag by HEMI 


100 92 ee 153. 


6 Rh : a Let * de = -C. 5 Hoy Ci is an g ehen dune 
| 85 5 Therefore let E be = 2 2 C then Bc = CA d=2 
4 


EAT 22D. frienfine EA =D; g and conſe: 
1 I 5 3-3 Which: was to be denanſtiared, | 


PROP, xXXI. 


5 IF an odd number 4 bt 

ime to any number 3, ii 
2 0 0 be prime! 0 the ue thereof C. 

It it de poſſible, let ſome number D mkaſute A 

a then D meaſurin' the odd number A 


Ko 


6 , ow” ſhall be odd 3 ir ſelf, 5 and ſo ſhall meafute B the 


half of the even number C. therefore A and B are 


Co ; 


not cs one to another. Which i Is againſt the 9 


Sdn, ot 


m 


- . A, . B, 4. C 8: Dns. 4 Al number: d, B, G D, | 


in 6. def, 


” : 4 ny 
ber an odd number Ba-mea- 2 . 


9. def. 7. | 
8. def. 7. | 


ales p by . * 
* number E. whence 2 Bd = Ad = DE. e where» 4 ” ax. 7. 
ore 2. E:: D. B. and therefore as 2 f meafuies 7 19. 7. 


the even numher. E, ſo D an even number mea- > - 988 
ſues B an odd. Vieh is impoſſible, — © 1 ; 


124. Fun even number A be neither doubled 
from two, nor have it's half part odd, it is 
both evenly even and evenly de. 
It is undoubtable, that A ise venly even, becauſe 
te halt of it is not odd. But becauſe, if A be.divi- 
d into to equal parts, and ſo vontinuing the bi- 
e IR ene FFF 


1 „ „ g 26 cr 

7 ij ninth Baka! 

2 J. def. 7. partition, we ſhall at length light upon ſome à odd 

5 fl 7 number (not upon the nde tw” becauſe A p 
not fuppoſed to be doubled upward from two) 

„ which ſhall meafure'A'by an even number. (for 

br.ſcha9. otherwiſe A it ſelf ſhould be odd, againſt the 

9. Hyp.) Therefore A is evenly odd. Which was to 

e % ² ²¹oẽ́l 


0,03) rer e eee 
| p : * 5 4 A. e Bo 5 1 1 IT : 1 | 
Ro : 10 111 F BF. . G 12. &. EAT 
a e e 
| FEE. Q D „eee H.. . . Lins Ken N 27. 443 | ? | 
Ffibere be numbers in continual proportion. how ma. 
y ſoever A, BG, C, DN, and the number FG be taken 
From the ſecond, and KN from the laſt, equal to ihe 
fit A; as the exceſsof the ſecond BF u to the fiſt 4, 
fo ſpall the exceſs of the laft DK be to all the number; 
r 
FTF From DN take NI. BG, and NH=C. Becauſe 
2. DN. (HN) a: HN. BG (LN) a :: LN (B58. 
bro. 3. A (RN. b therefore L each, ſhall DU. 
c 12. J. HN HL. LN. LE. KN. c wherefore DK. C- 


— 


u, e 
T 
„„ Boe bo» tos 3 - 
E, 3i. G, 62. H, 124. L, 248. F, 496. 
r M, zi. TW N N, 465. 446.0 


If from a unit be taken how many numbers ſoeber 1 
A, B, C, D, in double proportion continually until the 
whole added together E be a prime number; und if ow: | 

TOLL CEL EA . hole 


1. 
den 
the 

A, 
bers 


uſe 
G.) 
0H. 
C+ 
20 be 


30 


ber t. 


1 . | 
if £1131 
wht | 


the Hypotheſis. Wherefore no other beſide the 
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whole E multiplying the laſt produce a number F, that Os 
which is produced Þ ſhall be a perfect nuniber. 


Take as many numbers E, G, H, L, likewile in 
double proportion continually ; then a of equality a 14. . 


A. D:: E. L. b therefore AL DE F. d wheiice b 19. 7. 


L= g ine dre EO . L F. Afe - in double © 27: 


N TE, d 7. ax. 7. 
proportion. Let G - E be M, and FEN ; © 3549. 


e then M. E:: N. E- G H= L. F But M= E. f 3. ax. 1. 


g therefore N=E+G+H+L. I therefore Fg 8 14+ 5+ 


B+C+D=+E+G+H-+-L=E-N. Moreover h 3 ox; 34 


becauſe D k meaſures DE (F) ! therefore every one, K 7. aæ. 7+ 
1, A, B, C, m meaſuring D, as m alſo E, G, A, L, III. aæ. 7. 
does meaſure F. And further, no other numbet m 11. 9. 
mealures the ſaid F. For if there do, let it be P, 


which meaſures F by Q. u therefore PQ=-F-— DF, n 9. 4.7 1 


o therefore E. Q:, P. D. therefore ſeeing A a prime © 19.7 
number meaſures D, p and fo no other P meaſures p I3. 9 


the lame, 4 conlequently E dues not meafure Q. 4 20. def 7. —— 4 


WherefcreE being luppoled a prime number, it 131. 7. 
ſhall. be prime to Q. F wherefore E and Q are the f 13.7. 
leaſt in their proportion; r and ſo E meaſures P t 21. 7. 
as many times as Q does D, u therefore. Q is one u 13.7. 
of them A, B, C. Let it be B. ſeeing then of equ -H 
lity B. De E. H. x and fo BH DE=F=PQ; x x 19. 7. 
and lo allo Q. Be: H. P. y therefore H P. thete- y 14. 5. 
fore P is allo one of them A, B, C, & c. againſt 
foreſaid numbers meaſures E, and 2 conſequently 2 21. d 
F is a peifect number, Which was to be Fx ap 1 


Te End of the ninth Test. 


„* 
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The e BoOoR 


EUCLIDE's 
ELEMENTS. 


> are 


| Definiti ons. 


Dommenluusble magnitudes are thoks, 


which are meaſured by one and the an 
A meaſure. 


The note of commenſurability is = as 
ANB; that is, the line A of. 8 foot is com- 
= ” I io the line B of 13 foot; becauſe 
D a line of one foot meaſures both A andB 
Alloy 18 wy 50; becauſe / 2 mea- 
ſures ny of 10 and Wi; 50. For / = 
par Low ES = 25= * 5. wherefore 4 18. 


8 15 J. e magnitudes are 
ſuch, ofwhich no common meaſure can be found. 
 Tncommenſurability is denoted by this mark H.; as 
a 6 Tis 25 (53) that is, „/ig incommenſurable 
to the number 5, or to a magnitude defigned. by that 
number; becauſe there is no common meaſure 7 them, 
a ſhall appear hereafter, 

III. Right lines are commenſurable in power, 
when the lame ſpace 0g mealure their [quares, 


The 


r rr 


8 
_ 


— 


The 


| ling A5 of 6 foot is in þo wer com- 
| menfurable to Tops line 27 
is expreſſed by / 20. becauſe E the” s : 
| ſpar of one foo ſquare does as yo h 
1 ure 70 9055 (36) as the redt an 
hi 


note 157 ſometimes ſi . com- N 1 
menſurable in power on 2 * 


power are ſuch, to whoſe ſquares, Fo 
no ſpace can be fonnd to be a common meaſure. | 


Everive's Elements; 
2 ze 11 of this commen urabilit 
125 T- C 65117 e. 1 A 


D, which _ 


LY (0900 ch. the [q uare 0 + OM * 
line CD (/ 20) is equal. The ſame 2 / 


IV. Lines 1 Loch elursble io 


This incommenſurability is denoted th; 5 ＋ 


8. i. e. the numbers or lines 5; an v 8 are Incon- 
menſurable in power, becauſe their Jquares 25 and * 


8 are incommenſurable. | 
V. From which it is manifeſt, that to any right : 


line given right lines infinite in multitude are 


both commenſürable and incommenſurable; fome 
in lengrh and power, others in power only, The 


| right line oe. is called a Rational line. 


The note of which is 35. | 
VI. And lines commenſurable to this line, whe- 


ther in length and power, ot in power only, ate 
allo called Rational, p. 


VII. Bur ſuch as are incommenſurable to it, are 


called Irrational, Jer 


And denoted that ö. WY, I 
VIII. Alſo the {quare which is made of the ld 
given right line is called Rational, py. 
IX. And likewiſe ſuch figures as are commen. 


ſurable to it, ate Rational þ-. 


X. But fuch as are jncommentCuiable, Irratiodal 


g. 
XI. And rok right lines alſo, w whi:h contain 7 


them 1 in power, are Lerarional ß. 


ß 


à4ã cor. 15.4. 


b 45. f. 


Ihe tenth Book of 
U ee ES 
That ihe laſt ſeven defini. 


tions may be render'd more 
__ clearby an example, let there 

be a circle ADBP, whoſe 
ſemidiameter i CB,infcribe 
B therein the ſides of the ordi- 

nate figures, as of a Hex 
one BP, of a Diangle AP, 
P ,. of a Square BD, of a Pen. 


Q 21% %%% %„%„ „%%% | 


tagone FD. T herefore. if according to the 5. def. the 


ſemidia meter CB be the Rational line given, expreſſed 
by the number 2, to which the other lines BP, AP, BD, 
FD, ave to be compared, then BP ag BC=2. where- 


fore BP uw þ N BC, according to the 6 def. Alſo AP 
b / 2 {for ABq (16) = bPq (4) ) therefore 
Ag. is þ T BC likewiſe according to the 6. det. and 
Aq (12)1is py bythe 9, def. Moreover BD b = 4/ 
Iq - BC g 8; whence BD is þ N. BC; and 
B pe. Laſily, FDq=io — y/ 29 (45 hall appear 
by the praxis tobe delivered at the 10. 13.) ſpall be py, 
according to the o. det. and conſequently FD =y © 
10 —y/ 20 ig p, according to the 11. de 


315 8 A Poſtulate. 


: Thax any magnitude may be ſo often multiply- 


ed, till it exceed any magnitude whatloe ver of 
the lame kind. e 


Axiomes. 


1: A magnitude meaſu ing how many magni- 


tudes [cever, does allo mealuie that which is com- 
poled ot them. EE nas. 


2. A 


1 . 


ſidue (HB) be again taken away more than 
hall at length be left a certain magnitude 4 
IB, leſs than the leſs of the magnitudes. firſt 


do ſomewhat exceed AB, and there be 
 DF=FG=—GE=©C. Take from AB more 


„% r 6 OT 8 L 


3 DE Elements. 
2. A magnitude meaſuring any magnitude what- 


ſoe ver, does likewiſe mealure every magnitude | 


which that melee... 
z. A magnitude meaſuring a whole magnitude 


and a part of it taken away, does alſo mealure the 
reſidue = ; ond Pet + a0 v3 0 EO. 


wo 4 Oh 
Two unequal magnitudes AB, C, being 
given, if from the greater AB there betaken 
away more than haif (AH) and from the re- 
half (HI) and this he done continuaily, there 


TR. A _— 
a Take C ſo often, till its multiplex 


than half, HA, and from the remainder HB more 


than half, v:z. HI, and ſo continually, till the parts 


AH, HI, IB, be equal in multitude to the parts 


DF, FG, Gk. Nou it is plain, that FE, which 


is not leſs than; DE, is greater than HB, which 
is leſs than 2 AB DE. And in like manner GE, 
which is not leſs than = FE, i; greater than IBg- 


HB. therefore C, or GETIB. Lich was to be dem. 


The ſame may allo be demonſtrated, if from 


AB the half AH be taken away, and again from 


the reſidue HB the half HI, and ſo forward. 


. 


LY * Z. dqæ. 10. 


& Br 
1 E taken fiom AB leaves GB, and ſo forward 


ar 10. 


to 
; 7 the 
| 


The tenth Book f. 

4 PROP. Ho 
\ Two unequal may nitudes bein 1255 (AB, 
CD) if the leſs AB he continually taken from 
| Gre CD, by an nb Sow fx ſub. 
ſtrackion, and the reſidue do not meaſure the 
magnitude going before, then are the magni- 
tudes given incommenſurable, N 
lk it be poffible, let ſome magnitude E 
de the common meaſure. Then becauſe AB 


taken from CD. as often as it can be, leaves 
a magnitude FD lefs than it (elf, and FD 


a therefore at length ſome magvitude GB 


bby. E ſhall be left. therefore EH mealuring AB, c 
e 2.43.10, and ſo CF, þ andthe whole CD, 4 ſhall alſo mea- 
85 0 3 6 ar. le ſure the reſidue FD. « conſequently alſo AG ; 4 
0 Vherefore it ſhall likewiſe meaſure the remainder 
"= leſs than ir ſelf. Which is abſurd. 


e 
d conſtr. ; 


P R 0 p. III. 
Two commenſurable magnitudes being gi- 


den AB, CD, 20 ** out their greateſt com- 
mon meaſure EB. 


Take AB fic co, and the reſidue 


| ED from AB, and FB from ED, till FB 
TT | meaſvie ED (which will come to pals art 
T length, a becauſe by the Hyp. AB N. 


CD) FB ſhall be the maguitude requized, 
For FB Y meafures ED, c and lo alſo 


| AF; but it meaſures it ſelf too, 4 wer 


fore likewile AB, c and conſequently CE 


2 d and lo the whole CD. Wherefore FE 
. co 


mmon meaſure of AB, CD. If you affirm 


to be a common meaſure greater than that, 
e. ar. 10. then G meaſuring AP, and CD, e meaſures alſo 


| 13. ar. 10. CE and f the remainder ED, e and ſo AF; and 


1 


Fconſe uently the remainder FB, the renter] the 
PIch is abſ wh 


 Cordll 


| tudes, does allo meaſure their Wren common 


the leſs. V. ich 1 is abſurd, 


ſo often bs contained in the numbers DandE; 
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| Coroll. 
Hence, A magnitude that meaſures two magni- | 


Meaſure. 
P R 0 b. IV; 
"hs - ws 2 
3 p — 
TN — E — F 


Three commenſurable magnitudes being given A, B, 
C, to find out their greateſt common meaſue. | 

a Find out D the greateſt common meaſure of a ;. 10. 0 
any two AB za alſo E the greateſt common mea- 
ſure of D and T therefore E is the magnitude 
ſought for. 

a For it is clear, E meaſuring D and 67 5 does bn 2 
meaſure the three, A, B, C. Conceive another 2. AX, 10. 
magnitude F greater than that to meaſure them; =. 


then F mealures D, c and conlequently E the 0 cor. z. 10. - 


greateſt common meaſure of D, and C, the greater 


Coroll. 
Hence ats it appears, that if a magnitude mea- 
ſure three magnirudes, it ſhall Iikewiſe meaſure. 
weir greateſt common meaſare. 5 


an. N 
Commenſurable mag. A ——=D. 4. 
nitudes A, B, have fuch C— — FP. 1. 
proportion one to ano. B — E 3. 


ther, as number hath to number. 
a C being found the greateſt common meaſure 3 a 3. 10. 
of A, B; as often as C is contained in A and B, 


b therefore C. A:: 1. D; wherefore inverſely A. b j. del. j 
C: D. 1. 3 but likewile ©Q.B :: 1, E. therebore 7 *- 
of equalityA. B:: D. E:: N. N. Nas The lettet N 
only ſignifies number in general, and refers not to 
any particular [pace or magnitude as the other 
letters do, and is to be read, as A to B, ſo D to E, 15 
and ſo number to ber. Which was 70 be dem. 8 


200: 5: The 17 Book f 
i P R 0 p. VI. 

EF ——— 5 i two. ma gnitule 

| 3 — C4. A heve ſued 2) Propor- 
B — — D, z. tion one to another, at 
number C hath to num. 

ber, thoſe magnitudes A, B hall le commenſurable, 
2 b. 10.6. What part 1 is of the number C, a that let E 
| b conſtr, | be of A. Therefore becauſe E. A b:: 1.C. and A. B:; 
© byp. : C. D. d therefore of equality ſhall E. B :: 1. D. 

d 21. 5. Wherefore fleeing 1 e meaſures the number D, f 
e g. 4. 7. ljkewiſe E meaſures B; but it galſo meaſures A, 

—_ = 5 Te h therefore A "TL E. Whidh was to be en 


8 hrde.co 8 PROP. VII. 


12 — — . : | Tncommienfurable n 


3 — A, B, have not that proportion 


one 10 ene which number 
hath to nber. 


1 6 is, If you affirm A B: N. N. a then aus. Kan 


the e 
5 PROP, vin. 
33 — = If two magnitudes A B 
5B — Dare not that proportion one 


5 c to another, which number hath 

+ BS FR jou thoſe Maguinaes are incommenſurable, | 

L 5. 10 Conceive A N. B. a then A. B:: N. N con- 
. way 70 he ede 5 0 


PROP. K. 


— —— The ſquares 2eſcribed fright lines 
Þ - commenſurable in length, have that 
. proportion one to another, that a 

Þ hs ſquare number bath to a ſquare num 


ber. And ſquares, elf have that 


| proton one z0 ee that 2 Huare number hath 
5 10 


ine 
that 
at 4 
Li 
that 
hath 
10 
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f ſquare number ſhall alſo have their fides commenſu- | 
able in length. But ſuch ſquares as are made of rig ht 
lines incommenſurable in length, have not that propor- 
tion one to another, which a ſquare number hath to a 
ſquare number. And ſquares which have not ſuch pro- 
portion one to another as a ſquare number hath to 4 
Oy number, have not their ſides e in 
lengtl Boo 
1. Hyp. AB, I ſay Aq. Bq :: Q. Q.- 
1 a let A. B: number E. number F. therefore a . 10. 


1055 twice) £= 2 twice. 4 BS. e therefore b 20. "E 
* F* | 5 Fq | c ſcb. 23.5. 
As * Eq. Fq:: Q. Q. Which was ts be dem. d 11. * 
| 2.Hyp. Aq og Fang : Q.Q. Llay ATLB, For e 11. 5. 


3 twice ( fg 8 = = þ = Sb twice. i therefore f20. 6, 
A. B E. F :: N. N. E wherefore ALB. Which h 4 2. 


was to be demonſlrated. 1 r 


3. Hyp. ANB. deny that Ag * 0 For k 6.10. 
19 Ag. Bq:Q Q. then A b as is ſnewn 7 
before, againſt t he I Hypotheſis, . = 


4. Hyp. Not Aq. N Q. Q. I ſay that ALB. 


For conceive A N. B. then Aq. Eq:: Q as 
ove, againſt [the Hyjetl 3 22 | 


/ Coroll. 


Lines . are alſo . but net on the contra- 
1y , And Lines A als uot ihe efure Ys but 93 
Fg alle * 5 


_ 


PROP. 


202 


2 „ 
2 b 6, 10. 


e. 


438.10. 


B. 5. K 11 


T7 10.6. 
b. 1. 


a 2. lem. ic. 
ö 
b 13. 6. 
C-20 6. 
d conſtr. 


The tenth | Book of... 
PR 0 P. X. 


1 ungut be vroportional (C, 
D) and the firſt C be commenſma. 
Th to the fecond . the third B ſhall be 
com menſurable to the fourth D. And if 
the firſt C bs mmcommenſurable to the 
| oe A, alfo the third B ſhall be i incon- 
menſurable to the fourth 
It CTLA, 18158 C. A:: N. NI 


BE 


B. D. 5 therefore B U. L. But if IL A, 


c then ſhall not C. A:: N. N:: B, D. e wherefore 
1 1D. Which was 0 be demonſtrated. 


Lemma. 
75 fud out two plane numbers, not boving the is 
 poriion which a ſquare number hathto a ſquare. 
Any two plane numbers not like will ſatisfy 


this Lemma, as thoſe numbers which have ſuper-] 


particular, ſuperbipartient, or double proportion; 
or 55 two pre n See IN 27.8, 


Lemma 2. | 


—— 


* HS} 


To fat out a line HR, to ieh a 1 line give | 


KM hath the proportion of two numbers given B, C 
a Divide KM into as many equal parts as there 
are units in the number B, and let as many of theſe 


as there are vnitsin the number C, h make the right] 


line HR. it is manifeſt that KM, HR B. C. 
Lena 3. 

To find out a line D, to the ſquare of which the ſquarl 
of a right line given KM hath the Haber of tw 
numbers given B, C. 

Allow B. Car: KM. HR. and between KM an 
HR, b find a mean proportional D. Therefo 
1 Dq ec: Rs UN. e B. 0.5 5 


1 
: » Z N 
* 4 x5 
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PROP. Il. 


To find two right lines in= A ä B, 20. 
commenſurable o a right E —— C,s. 
line given A, one D in D — 
engt h only, the other E in : 
power alſo. = , i OS 
1. Take the numbers B, C, a ſo that there be al. em. ro. 


no: B. C:: Q. Q. h let B. C:: Aq. Dq. c it is plain 16. 
that A AD. Eut Aq d H. Dq. Whichwas to be b 3. lem. 10. 
Oy. oy po gs = 
4 2.4 Make A. E:: E. D. I lay AqTLEq. For A, c 9. 10. 
De:: Aq. Eq. therefore fince A TI. D, as befoie z d 6. 10. 
ftncrefore Aq NE. Which was to be done. d 13.6. 


L Magnitudes (A, B) commenſurable tothe $ 

ne magnitude C, are alſo commenſurable q | WY 

ane to the other. rt at 1 op 3 
becaule AI C, and CN,, a let Aa. I a 3. 10. 


Me numbers H, I. K, the H, 1.4. Rs. „ 
Wit = in the proportions of D to E, ABC 


Wii F to G. Now becaule A.C t conftr . 
WW; K. I. and C. B S:: F. Go: I. K. d therefore of d 22.5. 
0 aality A. B:: H. K.: N. N. e therefore A N. B. e 6. 10, 


of ch was to be demonſtrated. 

"if 5 | , ; 3 Scholl. | 88 85 75 

Se Hence, Every right line commenſurable to à 7. 10. and 
tonal line is allo ir ſelf rational. And all right def. 6. | 

* les rational are commenſurable to one another, „ 


leaſt in power, Alſo, every ſpace commenſu- 

le to a rational ſpace is rational too: And all def. 9 
tonal ſpaces are commenſurable one to another, 
t magnitudes whereof one is rati onal, the other def. 7. and 
aioual, are incommenſurable amongſt them 1 ® 


PROP. 


204 


b 12, 10. 


a . 
5 * 


e cor 4. 5. /: Cq - Dq. ftherefore of equality A. ./: Aq | 
„ 


fore C NB, againſt the hypotheſis, 


. right lines be pop. 
© en Ba, gn ru fa right! 
 D—— — »  B by the ſqume of a right line con 


than the ſecond B by the 1577 of a right line incon 
e 


The tenth Book of © 


PROP. XIII. | k 


A——— If thee be two magnitudes AB 
C | and one of them A commenſura}l 
B-——----- to a third C, but the other B in 
commenſur:ble,thiſe magnitude; A 

B ate monmenſurabls. . | 
Conceive B A A. then being Ca QA, b there 


P R O P. XIV. | 


| If there be two magnitudes commenſural. 


„ | A,B; and one of them A incommenſurable ty 0 
any ot ber magnitude C, the other alſo B al * 
I be incommenſurabletotheſame Cc. I 
n Imagine B TLC. then for that A 4 1. Ib. 
0 ABC B, b therefore A N. C, againſt the byp. = 


"PRO P. XV. 


- nal! (A. B:: C. D) and ibefift 4 
— — be in power more than the ſecon 


menſuralle to it 


menſurable to it ſelf in length, then ſhall the third 


Bq :: C. /: Cq- Da. confequently if A "Dt 
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N / Aq-Bq:.g then likewiſe CT, or N. V: g 30. 10. 
Cq-Dq. Which was to be demonſtrat ede. 


* ** 


Ih If two magnitudes com men- 4A — —l-—-C 


unable AB, BC, be compoſed,  B 
he whole magnitude A Ct 5 

ecommenſurable to each of © * \ 
the parts AB, BC. And if the whole magnitude AC 

e commenſurable to either of the parts AB, or BC, 
hoſe two magnitudes given at firſt AB, BC, ſpall be 
, IEEE Yo. 1 

t. Hyp. a Let D be the common meaſure of AB, , 2. 10. 
1 . 12 D mealures AC. and therefore AC . b I. a. 10. 
IB, and BC. Which was to be demonſtrated. 
2. Hp, a Let D be ine common meaſure of AC, 15 
\P, 4 therefore D meaſures AC - AB (BC) and d z. 4a.“ 
onlequem iy AB BC. Vbich was to be den. 


> © 14% ** S hs x s , d 7 [4 * : ; g X d : 0 a 
» : , f : ® 


* 


cf. def. o. 


Hence it follows, if a whole magnitude com- 
oled of two be commenſuiable to any one of them, 
he lame ſhall be commenſurable to the other allo. 


Iftwo incommenſurable magni- XK; B e 
des AB, BC, be compoſed, the e 


hole magnitude iſo AC ſhall Þ—_— 

| mcommenſurable to eit ber 
the two parts AB, BC. And if the whole magnitude 
Che incommenſurabie to one of them AB, the mago 


gen AB, BC, foall be incommenſmatle, © 
7 69 Hyp. Ui it can be, let D be the common mea 
. ect AC, AB. a therefore D meaſures AC - 2 3. 10. 
10 b(bC) þ and therefore alſo AB N. BC, againſt b 1. 4ef. 10. 


Hot beſis, wh 
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c 16. 10. 2. Hyp. Conceive AB NBC. e therefore ACT, 

| AB. againſt the hypotheſis OTE 
„ : 

Hence alſo, If one magnitude, compoſed of two, 

be incommenſurable to any one of them, the ſame 

allo ſhall be incommenſurable to the other. 


PRO f. XVIII. 
3 5 If there be two un 


| . right lines AB, 
GR, and upon tht 


A greater AB a paall 
_  lelogram ADB equal 
— tb the fourth part of 
— ſqvare made of the 
be applyed, and divide the ſaid AB” imo parts commit 
 furable in length AD, DP; then ſhall the greater lin 
AB be more in power thau the leſs GK by the ſqua 
ofarigbi line FD commenſurable in length to the great 
er. And if ibe greater B be 1 SOD wire than tl 
le GK by the /quiare of the right line FD commen 
furable unto it ſelf in length, and a pardllelograny 
ADB equal to the fourth part of the ſquare made Mit 
the leſs line GK, and wanting 1nfigure by a fun 
be applied to the ue AB, then ball it divide . 
© ſame into pants AD, DB commenſurable in lengih. s 
210.1. 2 Divide GK equally in H, andÞ make the rea} | 
b 28. 6. angle ADB=GHq. Cut off AF g PB. then is AB lr, 
cB8.2. 7, 4ADR ACA GHqor GKq) + FDg. Nov il 
d conſtr. & the fiſt place, if ADTLDB, then ſhall AB er 
42  RBDeTt:2 DB f (AF+DB, or AB—FD) 6 ther 
e 16.10. fore ABT FD. Which mas to be dem. But ſecond) 
gcar. 16. 10 jf aB- FD, y then ſhall ABTLAB—FD (2 Dt 
Þcor.16.10 f therefore AB NA. DB. 1 whetefore AD A. D 


k 12. 10. Vieh was to be demonſtrated. 
118. 10. 3 e 
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PROP. TH. 


If there be two riglt 
lines unequal AB, GK, 
and to the greater AB 
he applied a parallelo- 
gram ADBequal to the |( 
fourth part of a” ſquare \— 


_ WH ade upon the yh 5 4A © ge na URS 
un and wanting in gute 2 "x | on = — — _ 1 
GB, a ſquare, and alfo thi H K 


t applied divide the ſaid AB into parts AD, DB incom- 
ale nenſurable in length ; the greater line AB ſhall bein 
1110008 power more than i he leſs GK. by the ſquare of the rights 
| 0 be FD incommenſurabie to the greater in length, 
Aal if the greater line AB be more in power than the 


nine ls GK by the ſquare of a right line FD incommen. 

ume ſurable unto is ſelf in length, and if alſo upon the 

Fl eater AB Be applied a parallelogram ADB equal to 

er linthe fourth part of the ſquare of the leſs GK and want. 

aun in figure by a ſquare, thenſhall it divide the ſaid 

great Wpreater line AB into parts incommenſurable in lengih 

—_— De . 

mm Suppoſe all the fame that was done and ſaid in 

lage prec. prop. Therefore firſt, If AD. DB, 
ade M then ſhall AB NL DB. þ Wherefbre AB N 2 DB 2 27. 10. 
[qu0'F(AB—EFD) e therefore AB NH. FD. Which was to Þ 13. 10. 
pige (8: denonfirates tt ee 
Agb. Secondly, If ABT FD, then AB TL AB FD 10. 


he tec DB;) d wherefore AB NL DB, e and conſequent- d 13. 10. 


abu DB. Which was 6 be demonſtated. et. 


pts 3 «7 
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PROP. XX. 5 

4 © A refangleBD 88 
— — under right lines BC,CD patio 
5 — | — | nal and commenſurable in length 


according to one of the foreſaid 
FE 4 ** pense 0 5 8 
2 46. 1. — et A be given, and a the 
b 5 * D ſquare BE deſcribed upon BC, 
e hyp. BecauſeDC.CE (BC)b :: BD. BE. and DC e Br, 
do. 10. ꝗ therefore ſhall the rectangle BD be A. ſquare BE, 
e byp. and yherefore ſeeing the ſquare BE e NM Aq, fhal 
9. def. 1c. ajſy BD be N. Aq. and ſo the rectangle BD is I 
112. 12. Which was to be demonſt rated. 
Do te, There are three kinds of lines rational con. 
menſurable one to another. For either of two lin 
rational com menſurable in length one to the other, on 
1s equal to the rational line propounded, or neither 1 
them is e ual to it, notwithſtanding both of them an 
commenſurable to it in length; or laſtly both of then 
are commenſurable to the rat ional line given only 
Power. And theſe are the ways which the preſent the 
eme . 6 i 2 2 6 
la numbers, Jet there be BC, / 8 (2 . 2) ant 
CDy 18 (3 2) then ſhall the re&angle BD 
144=I2, 58 4h 


2 CC 
EZ, V FE rational  reFane! 
| os — DB be applied to a rationd 
line DC, it | makes th 
breadththereof CB ration 
1 and commenſurable in lengt 
A O 5 & 0 that line DC whereto Þ 
SLOT 0,2 8 applied. 
Let G be propounded þ, and the ſquare L 
2 1. 6. deiciibed on be. becauſe BD. DA :: a BC. CA 
b byp. and ED. DA h are pa c and fo Ta. d therefore 
cſch.12.10. ECA. but CD (CA) is f. e therefore BU 1 
d) 20. 10. Miieh was to be demonſtrated. 
eſch. I 2. 10. 


he 
C. 
05 
8E. 
1al 


Fil 
OM. 
line: 
, one 
er 0 
n ant 
then 
ly? 
theo 


J ant 


D = 


Fang! 
1t10n4 
718! 
ion 


ſurable in power only, is ir- 


Evcripe? 8 _ Ploments: 


Lemma. 


„ find out two right lines ra. A — 


tional commenſurable only 3 in pow- 3 — 

Let A be ropounded þ. a . 5 5 
Take B . N and C f B. ö it is clear that bſch. 12. 
* and C are the lines required. mn”: 
* R 0 b. XXI. 

4 rela le DB compre- 1 
zended 42 right lines KE. D_ . 


rationat DC, CB commen- 


rational : and the rig ht line 2 
H, which container h that 


Let G be the propounded g;, and the ſquare DA 
8 on DC, and let Hq — DB. Becanſs AC. 
a : 


TL Gy. 
and let it be called a Medial line, becavle AC. v 
H:: H. CB. 
In numbers, jet there be DC, a 
then ſhail the the. rectangle. be 55 


H 
wherefore H is v 4. ah 0 0 * K 


The note of a medial line is u, of a | medial 15 1 


aa 40. of r more oe 4. 
| | Febol, 


Evcry e thai can be contained unde 
two right lines rational commenſurable only in 
power, is medial, although it be contained under 
two right lines irrational : and every medial rect. 
angle may be contained under two right lines 
rational, Con. menſurable only in power; as for 

1 8 O 988 example, 


N "BG: 1 
rectangle in power 4 irrational, and called a Medial ling. 4 


DA. DB. S and ACT CB, c ſhall be DA "EY 
N. DB (Hq.) d bur Gq Ti DA. e therefor: Hy b 9p» 
f wherefore H is f. Which wos to be dem, C10. _ 


nd CB, / 6. 13-16 — 


| 209 
In numbers, let there be the rectangle DB, 12, f 


and DC, / 8. then ſhall CB, / 18, but y/ 18= 
1d  $=axy/2 | 


Ip. and 
9. def. 10. 


11. 10. 


310 g The renth' Boot of © © 


example, the \/ 24 is uy, Hecatiſe it is cotithined 


under / 3; and / 8, which are ;, 158, although it 
= be contained under v6, and v 96 itratie- 


nals; for / * $i oy * N 3 * 


: — Po 1 17 the reflanite 
F A | ite a media #74 
p * . raffromb! 
3 th C, it makes the 
| | — be | read h CD rational, 
Bl n 1 1 60 W e be, in 


length to the 1 

|  wherewito The retang le BD i: applied. 

2 5 22. Becauſe A is 705 A therefore ſhall A9 bara in 

10. doc ſoinerettaygte ) contained 969 6 

b l. ac. 1. FG p . . 4 5 — EG. 4 hence Wy 

C 14.6. F:: FG. CD. d therefore BCq. EFq : : FGq.C 
P94" Bur 805 500 and EF, e ate pay f ale I g thetekote 
ep. FN. ' CDq. Wheretore being FG is 2 there. 

I /ch, 12. fore. CD ſhall Yeu Moreover, t EF. 57 7 

10.  "::*EFq. EG BP; Y tor that EF II. F G, e 

g 6. 10. Ep. be N. D. But EFq EO CO a there» 
'$i/ed. 11. 1829 the, rectangle BD i CD © 1 Whence being 


K _EDg. BD o: CD. BC. Fm H 
K 1.6. therefore, &C. . 
1 10, fo, | | Er I 
eb. Hl. A127, 7 R 0 r. xx. gr 
10. PE 5 | 
'W 53-26 Es An Unt B * 
0 £06 ' of 3 menſurable to a metial 
p 10,10% =| line A, is alſo a medial 
8 oy 
3 mos eee 19 2 
„ Rd —— — pe rectangle CE = 
. OIO® 2 101 * a 5 red. 


1 23. 10. cauſe A CE) is wv, B and. 055 554 cherte af 
the bee We” Ba for that . 
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47 ED. DF. and CE e TL CF, f therefore ED d 1. 6. 

| ALI. DE. g therefore DF is þ Tx. CD. h whence c _ 

| the rectangle CF (Bq) is wy, and ſo B is . Which f 10. 10, 
was to be demonſtrated. | g 12, and 
Obl. zhat the note NY. for the moſt part ſignifies os 10. 
commenſurable in power only , as in this Ln prece- bh; 22. 10. 


) dent Ns dad CD Ke. ay [ 
i Flo | Corel, | 5 | 

„ N it i is manifeft that 2 ſpace combenſuns 
0 MY 


ble to a medial ſpace, i is alſo medial. 


ch 


Lemma. | 


. 4A. B, eee in 1 35 — 

J. — alſo two; A A,C, commenſurable — 1 CS 
only in Power.” £ 

. LK be any pe take B A. A, and baby . = 
k Adit *Ppears to be gone. ay 1% ane 23 25 - 
ho d e 10. 20 5 : TY 
P 1 „Let DB ted at „„ 5 = e 3. em. 
7 DC, CB medial right limes com- 45 10. 

, menſurable in length, is medial, ws 

* Upon DC deſcribe. the-{quare 8 xs =" = 
oF DA. BeingzAC (DC.) CBA: v7 

m- DA, DB, — 5 DC TL CB; 3 'F 3 4 95 

141 ſhall DA N DB. c therefore OF i is Sack Which Þ 10. 10. 


vas to be e, © Eo AP 19, 


Wr * . SE-2E oe 3% AG 
POR ANI IS LIE ec Ts — 
T * Fae 


220 AD, CE; and u 

pon EG j b make the rectangles 

15 8 FH, Ab, þ and IK Ad. b and LI = * 
e typ. & The ſquares AD, CE, that is, the I 


$63 - - | Ie tenth Book of 
A at” PROP XVI. 


4 ee AC 3 under mp. right 
lines AB, BC commenſurable only in power, Ts eit 


rational or medial. 
£ x Upon the lines AB, BC, a deſcribe the 1 


FH, LM, c are we and TI., therefore GH, 
d 23. 10. Paving the ſame proportion d ate þ, e and T. 


e 1 therefore GH x KM is py, But becauſe AD, AC, 


f 20. 10. CE, that is, FH, IK, LM, g are ; b and 10 
gebar. 6. GH, HK, KM alſo =; k thence HK —GH x 
a | KM. 1 therefore HK is L or N.. or H (GF 3 


| k 17, 8 if NA., n then the rectangle IK or AC is py. but 
112.16. if 9 n then AC is wy. Which was ns dom. 821 
. fie | Lemma, 6 | 
"Ia... 5 188 


OE. If A. 425 El 
45 Y. only, Den fil, 
As mall Ad, Eq, Ad 
4 Ages Eq « thy = 4 Und 2h Ag, Eq, Aq 


a by. and F. „A - Eq TAE and 2 E. For A. ES Ag. 
b hag; AE VU. AE. q. therefore ſering A c TL E. 4 
„. mall Ad. H AE, e and 2 AE. allo Eg A N. AE, 


chy. , and 2 AE. wherefore becauſe Aq + E N. Aq 


0 4 105 and Eq; and Aq - Eq + Aq and Eq. f therefore 


0 i 14. 10. 


rar? * Eq, 7 and aq — Eq be 1a.” * and 
A A 
Eh Hence 


FH are p . EF. Whence, if KG, d i, e. DB be 


„. Which was to be dem. 


* 
— 9 _ -o_ pa , 
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Hence alſo thirdly, Aq, Eq, Aq + Eq, Aq hs Fo. 
1 Aq Rk 2 AE; and Aq — Eq g 14 1. 
2 AE. g and A SE 2 SS. Aq + ed and 17.10. 
2 SABINE AE) heor. 7. 


P R 0 P XXVII. 


4 medial ub AB 
exceedeth not a media! 


rectangle AC by a rational © ____ 
feckangle DB. fo 


Upon EF ß, a make [TTY © F 
E0 = AB, N e wo | | a 607.16.6. 


AC. The rectangles AB, „ 
AC, i. e. EG, EH, þ are BR. 21-5) H 


— — 


us ; c therefore FG ang EE —— 


a bn 


C 23. 10. 


þy, e Fw ſhall. HG be aL HK ; f wherefore HG 178 bg 


A and conſequentlj As FHa. But f 13. 10. 
is p. þ therefote is FG þ p. ome G wer before, 15 . 
* eb! is arenen. 


For AE a NH. AD, b therefore * 
AE A. CE. e wherefore CE is 


2. A national ve&angle AD 
Joined with a rational VeSungle ; 
7 makes a rational refangle | 

F. 1 


For ADa *r. 3 wherefore | C 
AF TL AD and CF ;zc and lo: 9191 
AF is fr. Which » are 100 ns. | 


= « * © 4 
1 * * * £ 
| - ; 4 
p ; a R O 
: . » 5 . * 1 p q 
- ” 5 ». 2 . 8 * \ 
6 * 
PE 
Ws.” , : * 1 ; . 5 
y ; , + Th - . PY — 
3 * g 11 PR > 177 8 4 
, 5 


v 


n lem, 19 [ 


* "kg 6, aud D. E * 10. 2. Vhenefore I 
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"PROT: n. 


To 5 nd out A0 7 C 5 90 
33 1: which contain a 1ationalreFangle CD. 
alem. „ aqa Take A and Bp N, b make A 
HR C.:: C. B. c and A. . C. D, I fay 
b 1z. 6. oh the thing required is done. For 
en.6. | || AB (Ca) is uu, 4 whence 'C is f. 
22.10, 8 4 but being that A. B.. C. ef ther 
_econſlr, | ! | | fore C Y. D. g and con ſequently. 
Fic.rwo0. A B C * Dj is . Moreover by inverſion A. 
e B. D. i. e. C. C. B. D. h there- 


h 17. 6. fore Bq — - CD. But Bq is 5. Þ thereiore CDi is 
h ſch. 12. þr- Which was to be done. 
10. In numbers, let A be PE and B Wa 1 there. 
GS fore C is V v/ 12. make / 2. 6 12. D. ot 
2 4. v 36 :: v 12. D, then ſhall D be v 
108. but 4/ 12 xv 4/ 168 = wy Hy AY 8 
= G6. therefore 1 is 6. Ukewile C D b 1-4/4 
 wherefore C TED. 8 49 OI 


PROP, XIX. 


To find out medial right lines, com- 
E menſurabie i in power only, D and E, 
Contain 4 a medal, 47 TE... 
1 2 Take A B, C Pt make 
E | A. D 5 2 D. Bc dy B. Cn DE. 


* 


I lay the Thing. deſired 5 per. 


5 
* 

3 
5 


formed. 


l 
B 


6 CE: For AB d Dq. and AB i is wy, 

q . therefore D is u; 5 and BF AN. C, 

2 3 2 de = E. therefore h E is u. Morgovel 
1 B. Cf D. Er and by inverſion B. D ;: C. E. i e. 

3% 10. DAK x 6 E. {theretare D. EAC. Bot An 


is u. therefore DE is ur. W bich was to be done. 


+ conftr. ? In numbers, let A be 20. and B. % 200, and 0 


80. Therefore D is 4 7008 - and E v * 
12800. Therefore DE =4/4/ 102 FE 


and cor. 45. 


* 


bvehünt“ s Elements. 5 


| Sel. | 
) Wh find out two 5 num A & E Ciz 
Pers, like or unlike. 5 B. 4. 5 5,8. 
Take any four numbers "CD.at 
proportional A. B:: C. D. * . 56. 


it is manifeſt that AB and 'A,6. 0, . 
CD are like plane numbers. 3,4. 5.8. 8. 


| 
A And you may find out as 
4 many unlike plane num AB, 24 24. 05.7 1. 


* as 0h POO by help 13 Schol, 2 27. 8. 


Lemma. | 


To » find out two Fs unve . (DEq and cb 6 | 
that the number comp ofes of. them (Cb) be. ſquare 
alſo - 
ke AD DB like pjane numbers (of which let 
Wende al or both odd) VIZ. AD, 24 and DB, 
he total of theſe (AB) is 30; 45 difference . 
(FD) 18. half of wingh CD) isg. a Now thelike a 18. 8. 
plane numbers AD, DB, have one mean number 
proportianial, namely DE. therefore it 15 evident 
that every of thoſe numbers CE, CD, DE, are ra- 
tional, and by conlequence CEg 6 eq. + DEq) b 47. "a 
is the [quare number req 
| Whereby it will be 2 0 to find out two ſquare 
numbers, the excels of which is a ſquate or not a 
ys number, namely by the lame conſtruction 15 
1211 CEq — CDq be= DEy. . % . 
Bur if AN, DB be pions numbers unlike, We 
nd . media! 
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medial proportional line(DE)ſhall not be a 7 atio 
nal number, and ſo neither ſhall the excels (DEq) 
of ab ſquare —.— CEq. pg. be a e 
number. | | 


| Lemma 2. = 


--..» To ful out two ſuch þ wg numbers B. c. At 

tdbe number compounded of them D is not ſqu —_ 85 
to divide a ſquare number A into to num , 
ot ſquares, <3; 


.. Bg C. 36 b, 4 


1. Take any ſquare number B, and let c be a 
4 B, and D = B+C. I ſay the matter is done. 
For B is Q. by the conſtr. likewiſe becauſe B. C 
n 14.8. 2. 4 c: Se 4 therefore C allo ſhall be a {quare 
number. But becauſe B+ C. (D) C:: 5. 4 :: not 
b bor. 24. Q. Q. b therefore ſhall not D be 3 ſquare _ 
= Which was to be done. 


Ab. B, 24. Cas. D, j. 23. F, . 95 


. | Let A be ſome ſquare number. Take D, 
F, plane numbers unlike, and let D be = E + 
make D. E :: A. B. and D. F:: A. C. 1. 
the thing required 1s done. 
= For beaufe P. E F 2 A. B C. and Dt 
414. 'v, | oF, a therefore ſhall A BC. Now ſuppoſe 
| bzr.def.8. B to be ſquare, q then A and B, e and conl et 
26.8 ly D and E are like plane numbers. Which, 
tary to the the. 
The ſame abſurdity will follow if c be ure 
* a wee number. ee . 


$f 


EucII DE“ Element. 2217 
5 e., 6 » IM 

| © Io find out two ſuehratio 

nal right lines AB, AF, com- 

menſurable only in power, as 

the greater AB hall be in pow- 


_  — 


er more than the leſs AF 7 A — 
the ſquare of a right line BF G „b 
| commenſurable in length to Ts rages 
2 „ 75 


Let AB be the line given 3. a Take the ſquare a t. len. 
numbers CD, CE, fo that CD — CE (ED) be not 29. 16. 
Q and let there be CD, ED:: ABq. AFq. Ina bz. lem. io. 
circle deſcribed upon the diameter AB e draw AF, 10. 
and ane Then I ſay AB, AF, are the lines c 1. 4. 

For ABq. AFq d:; CD. ED. e therefore ABq. . d conflr. | 
AFq. but AB is p. f therefore AF is allo j. But e 6. 10. 
becauſe. CD is Q: and ED not Q: g therefore ſhall f ch, 12. 
AB be TL. AF. Moreover by reaſon of theh 10. 
right angle AFB, is ABq k = AFq - BFq; gg.no.. 
therefore ſeeing ABq. AFq :: CD. ED. by conver- h 3. 1.3. 


„ 


fon of proportion ſhall ABq. BFq : CD. CE:: Q. K 47. 1. 


Q. I therefore AB N. BF. hich was te he done. } 9. 10. 
In numbers, let there be AB, 6; CD, 9; CE, gz 
wherefore ED, 5. Make 9. 5:: 36. (Q: 6) AFq. 
then AFq ſhall be 20. and conſequently AF 4/20, 
therefore BFq — 35 20 = 16. wherefore BF is 4. 
To find ont two rationa! 
lines AB, AF commenſurable - 
only in paves Jo mf the 
greater AB ball be in power | 
more Be lefs AF by the | We” 1 
ſquare of a right line BF in- C. E. D 
commenſurable in lengib io 
the greater. e, TIE. RI 
Let AB be the line given p- a Take the ſquare 21. ſem 9. 
numbers CE, ED, ſo that CD = CE ED be not 10. 
Q. and in the reſt follow the conſtruction of the 
preced · prop. I ſay then the thing required is 
3 . hos. ' or 


F 45 


o 


%% ee 


medial proportional line(DE)ſhall not be 8 r atig. 
nal number, and ſo neither ſha!) the excels (DE 
of aber ſyuare — CEꝗ. CDgq. be a un 
= 1. | 


Lemma 2. 


0 To find out two ſuc ware members B, C, a 
the nnmber compounded of them D is not ſquare. x 
z 


to divide a ſquare member A into! two nun B 
vo Os EL Ig Y 


Az Bg C. 14 Dig 


1. Take any ſquare number B, and let 0 be= 

4 B, and D = B+C. I ſay the matter js done. 
: For B is Q. by the conſtr. likewiſe becauſe B. C 
—— | 24: 2. 22 142 8 4 therefore C alſo ſhall be a ſquare 
number. But becauſe B+ C. (D) C:: 5. 4 2 not 

1 5 cor. 14. Q. Q. 5 therefore ſhall not D be a (We . 
8. Which was to be done. 


2 , : - ; . — — — I Ip — * — wot — 
8 285 8 CE I ; . . P - 4 Co * gf — 3 * — ¶ f 2 ä a Ac & -— 2 » — 55 
eG. P — rr 2 
PP a r 
— 
i O \ 
. ha, 25 n k 


8536. Bag. Can. Ds Ez. _ I. \ * 


* 2. Let A be ſome ſquare number. Take D.F 

F, plane numbers unlike, and let D be E 

make D,E :: A. B. and D. F: A. C. 12 

the thing required is done. 

= For becauſe D. E= F:: A. B C, and D=E 
4 14. 1. BY. a therefore ſhall A BC. Now upp 
'Þ 21.def.8. B to be ſquare, þ then A and B, e and conſequent- 
c 16. 8. WD ap are like plane numbers. Which. 
| Na i0 the 
IlIzhe ſame 0 rdiny will follow if ol be dure 
ed — number. e ar. OG 


10 


t ö 5 E | (-'\ $f. 
= : | | | | 
= x | 


REO on © 

To find out two ſuebratio — 

nal right lines AB, AF, com- 
menſurable only in power, as 
the greater AB ſhall be in yow- 
er more than the leſs AF 


the ſquare of a right line B 75 5 C. E. D 


1 commenſurable in length to 
0 the greater. . F 
5 Let AB be the line given f. a Take the ſquare a t. lem. 


numbers CD, CE, fo that CD — CE (ED) be not 29. 16. 
Q and let there be CD, ED:: ABq. AFq. Ina bz. lem. ic. 


circle deſcribed upon the diameter AB e draw AF, 10.1 
and allo BF, Then 1 ſay AB, AF, are the lines c 1. 4. 


5 11 | 


right angle AFB, is ABq k = AFq - BFq; g9. 10. 
therefore 

fion of proportion ſhall ABq. BFq : CD. CE:: Q. k 47. i. 
Q. ] therefore AB N. BF. hich was do be done. I 9. 10. 
In numbers, let there be AB, 6; CD, 9; CE, 333 
wherefore ED, 5. Make 9. 5:: 36. (Q: 6) AFq. 

then AFq ſhall be 2c. and cenſequently AF 4/ 20. 

therefore BFq — 35 — 20 = 16. wherefore BE is 4. 

„ r 

Jo find out two rational "| __ 
lines AB, AF commenſurable - , 
only in n N 
greater AB hall be in power | 
yok ox le OF, 35 the — | 
quare of a right line BF in- C.. E. ,)) 
nagt in lengib tio 


the greater, 


numbers CE, ED, ſo that CD = CE ED be not 10. 

Q, and in the reft follow the conſtrution of the 

preced-prop, I lay then the thing required is 9 
. . „ 
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c d 
For AB q. AFq d:: CD. ED. e therefore ABqTt. d conffr. 
C AFq. but AB is p. f therefore AF is allo j. But e 6. 1o. 
re becauſe. CD is Q: and ED not Q: g therefore ſhall f ch, 12. 
dt AB be M. AF. Moreover by reaſon of theh 10. 
if 


eeing ABq. AFq :: CD. ED. by conver- n 3. 1. 2 


Let AB be the line given p- a Take the ſquare a1. ſem 19. : 


218 


338 10. 


BE. b hall be I. Which was to he done. 


— tenth Book 65 


For, 25 188 AB, AF, are 5 "IJ allo ABq 
BFq : CD. ED. therefote being CD is not Q.AB 


* 


In numbers, let there be AB, 5. CD, 45. 5. CE 
36. ED 9. Make 45- 9-:: xs (ABq.) 5 (AFg) 


therefore AF = 5. conſequently, 1 8 2 1 
25 =20, wherefote BF =v/ 8 


* R bf P. XXXII. 


A— To find out two » What Lines 
B —— 2 3 commenſurable ** 
—— — in power, comprehending 
8 N — _ rational reFangle CD, þ 


2 zo. 10. 
b 12. 6. 
2 12. 6. 


= conſtr. 


F17.6. 


E to. 
h 24. 10. 


Kk 17. 6. 


I 15. 10. 


Ans right fine ee to Ll Ke in 2 . Tike 


that the greater C be more 
in power {hen the leſſer D by the ſquare, of a right 
line commenſurable in tength to the greater, _ 

a Take AandBp ; foas/ Aq—Bq LA. 


b and make A. C:: C. 5. r 2nd A.B:: C. Ir 
| the thing is one: 


ITN” 


For becauſe AanddB are ö 2 e therefore ſhall 


0 (f /AB) be f. g and thence alſo C g. D. bthere. - 
fore D is likewiſe . heros, Fhariag A.B 


3 C. D; and 1 850 Si AN 15 45 
q is py. therefore al e bY. J. 
E Aq - q d NA, I Fall) 450 
be TI. C. therefore, &c. But if / Ad Bꝗ . 


Aq, then ſhall / Cq - Dq be M. C. 


In numbers; let there be A 8, B/ 480 (59. 64 


4 16 therefore C — y AB = w 3072. and | 
— wy, 1728, wherefore C5 5 / meet A / 


2394. 
P RO P. XXIII. 


A — — To nd out two. WY Han 
— — 1 5 , in, power 


| Bo _—_ mprehending a medi al 
0 — E o th. t the greate 
E — 575 97 more in 100 77 


 theleſs E, by the, 


Tak 


l ba i 1 , s wb 210 
C k f  » «TY * "» p 5 g - N * 
F x : 3 4 — * — r „ \# & 4 \ | 2.5 
mn 


a+ Gut ee 


Ald > 


nn AE dy a 


<_ 
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a Take A and C NJ. fo that / Aq-C NA. 2 BY "x 


y take all, B A and G, and make A.D c:: D. B b lem. vi, 


4:: C. E. then D, and E ate the lines fought for. to. 

For becaule A and Ce are p, e and B . A and c 13. 6. 
C, F therefore ſhall B be p, and D (/ AB) g ſhall d 12. 6. 
be 4. But becauſe A. D:: C. E, therefore inverſel e conſtr, 
A. C :: D. E. wherefore ſeeing AN. C, therefore D f ſcb. 12. 
ſhall be NJ. E. therefore E is f. Füfthermore, I be- 10. 
ing D. B r C. E. and BC is uy. alſo DE, equal to g 22, 10. 
it, is wv. Laſtly, becauſe A. C:: D. E. e feeing / h 10. 10. 
Aq - Cq Ni. A. therefore * Dꝗ- Eꝗ N. P. there- k 24. 10, 
fore, Ge. But if / Ad — Cq A. then / Dq— 122. 10. 


* * 


In numbers, let there be A 8, C/ 48. B 18. n 15.5. 


then D/ 3072. and E vy 588. wherefore D. 


E.: 2. 4/ 3, and DEN 1344 _ 


+ PROP. XXXIV. 
To find out two right lines Ur 
AF, BF, incommenſurable ©| 
in power, whoſe ſquares ad- 
ded together make a rational F 
ure, and the retangle | (LN 1 
contained under them medial. CL A. Tre. EB 
Let there be fguad AB, CD, 5 N:; ſo that / 2 31. 10. 
ABq—CDyD-AB divide CD equally in G.c make b 10. 1. 


| the rectangle AEB=GCq. Upon AB the diame- © 28. 6. 


ter draw a ſemicircle AF 3 elect the perpendicu- d 12. 6. 


lar EF, and draw AF, BF. Thele are the lines 60. 8. 6. 


F Mann Bay oth Fol a igal ratons oF To Ge 
For AE,BEd:: BAxAE. AB x BE. But PAXAE! 7-5. 
e=AFq;z and ABXBE—=FBq. f therefore AE. EB BE 19-10, 
7 Abg. FB. therefore being AE g N EB, b AFq h 19. 10. 
ſhall be Ti FBq.. Moreover ABq(k AEq+FBy) K 31. 3. 
lis p. Laftly EFq 1=AEB 1=CGq. m therefore #7- 1 
EF CG. therefore CDxXAB=2 EFxAB. But CD 1 conſtr. 
AB 7 is ur. o therefore ABxEF, p or AF, FB; m 1. ag. . 
„tte age,, yo 


| | So af $34. 415 F a [ch, 1 


. The tenth Book of 
Tie Baplication of the ſame þy-monbers 


Let AB be 6. Dy x2 then CG = 8 4 —y 
3. But AE= 3+, 6. and EB =; - /6, 
Nr. AF ſhall ; — 7 18+ 215. and FB: 18 
Sy 216, Alſo AFq + 7541 is 36, and AF x FB 
But AE. is found in this manner. Becauſe BA 
(s.) AF:: AF. AE. therefore 6 AE =AFq=AE 
23 (EFq. ) theretore 6 AE — AFEq = z. Put; 
e AE. then 18-+ 6& — 9g — 6e ee, that is, 94 
=- or ee = 6, whereſues e Lv 6. and it 
AE JESS: \, | 


* R 0 r. xxxv. 


5 
: 0 A — =D B 


75 find out two right Lines AE, EB, 333 
ble in power, whoſe ſquares. added toget ber make 4 
| medial figure, nd the reBangle contained under them 

„ 470 AB CF w N,, fo that ABx CF 

27.10, 4 Take A and 5 that X 

foals py, and / ABꝗ - CF, « lo and let the reft 
0 done as in the Prec. prop. AE, EL are rhe lines 
A quired. . 
oy as it is ſhewn there, AEq 1. ral 
ws, (AEq + 70 ur. and laftly AB x CF vis 4 

12,6 1 alle x DB, chat is, AE * EB, is 


of * pr. I Kc. 
M. Bs 
PROP; 


Un 


A 7 


8 N 
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| To find out wo &- 
right fd on AC, F — 

25 kinds 0 ˙ 
power, whoſe ſquares 4 
Filed 7. gelbe „ OE EN k 

a medial figure, and El pO D EG 

the redangle alſo 

contained under them medial, and incommen/urable 7 70 

the figure c BC ona of Toe ſquares. | 

a 800 and EF H , io 7 4 BCxEE be uur. Aa a 31. 10. 
and / — EFq 'TL BC. and ſo forward, ain 8 
the kB. Sv AC, ee be che lines ſoug ir for.” 

For (as above) BAd N. ACq. allo Bad ACqis ; 
uy. and BAxBC is wy. Laftly, BC bTLEF, and c ſo den. 
BCTLEG ; likewiſe BC. EG A:: BCq. BCx EG e 13. 10. 
(BCxAD,or BAxA)e rherefore BCq (ABqrACy) „ 


W 


. 


T-BAxAC, therefors, Se, 3 141% 5 
ee Sele. OLE 
11 


To nd out two medial lines incomenſurable both j in 
length and power. | 
* Take BC u, and let BAx AC be ur, and tl. 8 36. 10. 5 
Cq bee Aq-ACqb make BA. H:: H. AC. then b 33.6. 
15 O and H are 4 .. For BC. 18. a and o 
AC (e Hg) is wy. wherkibre H is alfo . 4 Like- 4 17.6. 
wiſe BAY AC IL BCd; therefore Hg N. 0d. © 0 40 
TP «i Si 


122 — "PO reach Book e 


Here begins the fenaries of lines irrational "Y 
COmmPoſhr ind. 


PROP. XXXVIL. | 


TTC rational lines AB, 
A B © BC, commenſurable. only in 
power, be added z geber, the 
_ whole line AC is irrational, and it called a binomial 
line, or of two names. 


1 the. Poor becauſe AB a TL BC, thence þ ſhall ACg be 


b lem, 26. H. ABq. But A; a is p.c therefore AC is Pg 1 


10. wai tobe demonſtrated. 
eil A uo. 9 
P RO p. XIIVII. 
1 * 3 If iwo medial liner lt 0 
; F ff in power commenſurabls = 


be compounded, and contain 
rational re&angle, the whole line AC is irrational, and 
called a firſt bimedial line. 
2 hyp. For being that AB a N. BC, b ſhall ACq be TL 
d lem. 16. AB*BC, pr.c therefore ACi isþ. Fitch was to be 
ya... -- | demonſtrated. | 


0 11. 4e. 10. 


Lemma. | 


| T | Ps * Jrbongh AG. on. 
B e C tained under à rational 


1 * | line BC, is irrational. 
* byp. | 1 1 | 9 r if the rectangle 


= BETSY EE „ AC be affirmed pr, 4 


A then being AB is 57 
. the breadth BC ſhall be allo þ 5; WY "uy the: 


- > & line AB and an irrational 


PROP. 


EUCL1DE" Elemen 46. 8 223 
P R 0 r. xxxlx. 


If two. medial lines "Og 
pe comme nſurable D v4 . wy 
only in power, contain- 
ing a medial redangle, | 
B, beronp ou nded, the whole | - 
line AC ſhal be ratio- | _ 
nal, and is called a ſe- ho deny 


il "ue bimedial line. 4 — 1 | 

o pon the pfopopnd- | ee 

be Wl <d line DEþ a make the l DF — A043 ; . ik 6. 
band DG r AB BC. b 47.1.0 


Becaule ABq NBC, 4 therefore ABg + BCq, 11. 1640 
i.e. DG, Q-ABq : but ABqe is jy, e therefore DG Dp. 
„„ Bur the rectangle ABC is taken uy; e and d 16. 10. 
conſequently 2 ABC (FHF) is py. g therefore EG e 24. 10. 
and GF are þ. Being alſo that DG h HF; and f 4. 2. 
DG. HF :: k EG. GF; Itherefote EG M. GF. g 23. to. 
n therefore the whole EF is p. 7 wherefore the h lem. 26. 


and rectan DF is py. o therefore / DF, ts 6. AC, Io. 
IS 5. Pack was bo be pre dag k 1. 6. 
TL — Tabs BY 112. 10. 
be | PROP. . mz z. 10, 
5 ON TS 1 n lem, 38. 
8 — . If to right lines AB. BC, „„ 
"WELD 5 "oy en fardble only in power, o II. def. 


be. added together, making 10. 

that which i is ; compoſed 4 their : ſquares rational, and 
the rectangle contamed under them medial, the whole | 
night line A C is inationaland3s.called a Hajo fins. - 
For whereas ABq+BCq a isjy, and NIA ABC 4 PP. 


l. | 
gle Wl cw; and fo ACg (4 ABy Cd 2 ABC) ea. b fe. 12. 
1 0 | 


ABq + BCq py. "herclore a. AC bs Which 10. | 
Was {9 be ae os.” 100 t C 11 1 A TT 
* 4. 2. 
2817. 16 


1 0 p. fri def. 


; Dee tenth Book of 
PROP. 


nn en Ne. coed a 


power, be added together 

Baving that which is made of their ſquares added ty. 
_ gether medial, and the reFangle contained under then 
rational, the whole right line AB ſhall be irrational, 
and is called A line containing in power a rational ani 


Y „ and 4a medial reFangle. Eon ons 1 

Ine. For 2 reungles ACB a f,, I rl Ac C Bg 
b ſch. 12. d therefore 2 ACB + Ab wherefores AB isj, Wl 
10. Which was to he demonſtrated. e 

c byp. f . | bo 


Fe ns & 4] os > 
COLL Ez Geert "B 


Tf two right lines GH, HK, incommenſurable in 

Power, be aaded together, having both that which it 

compoſed of their ſquares medial, and the reFangle con- 

| tained under them medial, and incommenſurable to that 

_ which is compoſed of their ſquares, the whole right line 

GK it #11ational, and ii called A line containing in 

power two medial figures, ' 

25... Upon the propounded line FB þ make the re 

d 23.16. vgles AF=GKq, and CF OH H Kg. Being 

41. GHq+HKq (CF) a is ur, the breadth CB b ſhall 

2.6. be ß. Allo becauſe 2 lectangles GHK (cAD)ait 

e 20.20, (, therefore AC 5 ſhall be ps, Moreover becaule 

i 7. 10. the tectangle AD a N. CF, d and AD. CF :; AC. 

g lem. 38. CB, e thence ſhall e AC be CB. f wherefore A 

2. is Fp« therefore the rectangle AF. i. e. 9 7 
h 21. def. l. aud conſequently GK is /. Which was £0 be den, 


2 PRO . 


"nbd 


PROP. XLII. 3 4 


Aline of two names, or binominal, AB, can at one 


point only D be divided into its names, AD, DB. 


If it be poſſible, let the binominal line AB be 
divided at the point E, into other names AE, EB. 
It is manifeſt that the line AB is in both caſes di- _ 
vided unequally, fince ADN. DB, and AETLEB 
Becauſe the rectangles A DB, AEB a are ya; a and 2 37. 16 
each of ADq, DBq, AEq, EBq is ß. b and ſo Þ ſch. 27. 
ADq + DBq b and AEq+EBq are alſo px. h there. 10. 
fore ADq + DBq =: AEq + EBq c i. e. 2 AEB—2 Ch. 5.2. 
ADB is py. d therefore AEB — ADB is b.. there- d ſch. 12. 
fore wy exceeds jp by pv. e Which is abſurd, 10. 


„ 5 e 27. 10. 


my 


A faſt bimedial line AB is in one point only D di- 
vided into its names AD, DB. „ 
1 AB to be divided into other names 

E, EB, whereupon eveiy one ADq, Dq, EB q, , 28. 10 
Will be a wa. and the rectangles ADE, AEB, and 5 1 5 
the doubles of them, pa. b therefore 2 AEB — 2 5 
ADB. c 3.6, ADq+DBq—AEq is p. Which is ahl. & b. 5. 2. 

e FF d 27. 19. 
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5 A ſecond bimedial lim 
— S ©} AB, *, divided into its 
E——T— names AC, CB, on at 

| . one point . | | 
YO Ss Suppole there were 
1 I other names AD, DB, 
. — — Udon the propounded 
* G line EFß make the re; 


3 2 angles EG = AgB q, and 
EH = AC CBq. as alſo EK A Dq PDRꝗ. 
2 39. 10. Becauſe ACq, BCq a are u. U.; 0 ACquC 
b 16, and (EH) ſhall be yy. c therefore the breadth FH is, 
: Z4. 10. a moreover the rectangle ACB, 4 and fo 2 ACB 
C 23.10. (elG) is uy. c theretoie AG is alfo p. Andfincy 
4 24.16. EHisf TLIG,g ard EHIG:: FH.HG. B there 
© 4. 2. fore FH, HG ſhall be . E therefore FG is a bi. 
f lem. 26, nomiat, whoſe names are FH, HG. By the ſame 
” RD tealon FQ is binomial, and the names of it IR, 
g 1. 6. KG: con?rary to the 43. of this Book, 
„ %%; 3 


K 37. „„ PRO P. ILVI. 


PF 
I Major line AB ig at one point only D dividdl 
mtoitenamer AD, DB. EE ð fam 
Imagine other names AE, EB, whereupon the} 
2 45. 10. rectangles ADB, AEB, are à a. a and as well 
b jch. 27, ADq+DEq, as AEq+EBq are pa. q therefore ADqi 
10. +DBq-:AEq-+EBq, oi. e. 2 AEB-2 ADB is pro 
c ſel. 5.2, 4 Which is in pcſſibie. 5 55 — 


G. 17. 10. 


ROE 


nal and a medial ſigure 
” ects N S ſeb. Fo 2. 


| angles, 1 is at one point on- E 
C divided into ats names 
AC, CB. 


AB into other names 


the rectaogles EG- Alg, and EH—ACq + cha, 


A® 3 line being propounded, and che 61. 


of whoſe names is more in power than the leſs by 


E UCLIDE's Elements; 227 
PROP. XLVIL. 


A line AB contain 
ing in power a ratio. KX. 4 E 1 RE 


is divided at one point only D into its names AD, DB. 

Conceive other names AE, EB. then both AEq 
+EBq,.and ADq+DBq are ps. 4 and the retangles 2 41. 10. 
AEB, ADB are pa. Y therefore 2 AEB 2 ADB, b ſch. 27. 
ei. 4. ADD — AFL” = rg is pre 4 Which IC. 


27. 10. 
PRO P. XLVIIL 


4 lin AB containing 
in power two medial reck- _ 


If you would dri 3 - 


AD, DB. draw upon the F — 
line compeunded EF o 


and EK —=ADq +DBq. then becauſe ACq + CBq, « * 
namely EH, a is jy, 3 the breadth FH ſhall be p. $6: 10. q 
Alſo becaule 2 ACB, e that is, IG, is a h, HG * 
b ſhall be likewiſe Therefore, whereas EH a TL 34 * 

IG. and EH. 18 Je FH. HG, thence FH e ſhall © 7+ 6. 
be N HG. f therefore FG is a binomial, and the b 19 1 
names of ir FA, HG. In like manner FK, KG f 37. 10. 


Wall be the names of 1 it, againſt the 43 þ this Book, 
Second Definitions. 
nomial divided into its names, the greater 


the ſquare of a right line commenſurable to rhe 


teater in length; hen 
f 3 ns 
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I. If the greater name be commenſurable inlength 
to the rational line propounded, the whole line is 
called a binomial line. 

II. But if the leſſer name be commenſurable in 
length to the rational line propounded, the whole 
line is called a ſecond binomial. 5 
III. If neither of the names be commenſurable 
in length to the rational line propounded, It is 
called a third binomial, 

Furthermore, if the greatername be more in pow. 

er than the leſs, by the ſquare of a right line 

5 . to the greater in length, 

then 
IV. If the greater name be commenſurable to 
the propounded rational line i in length, 3 It is called 
a fourth binomial. 
V. If the leſſer name be ſo, a fifth, 
V Vi. If neither, a ſixth. 


PROP. xIIx. 


A; 060, 4 0. 2649 5 B To find out «ff binomial 
a ſeh. 29. D eo — line, EG. 


1 10. E—— F=—— G a Take AB, AC, ſquare | 


3 1 — numbers, whoſe excels CBis 
ba. lem. ce | not Q. let D be propounded 
NV Take EF TL D, ande make AB. CB:: EFq, 
I lem 1c. FGq. then EG ſhall be a x bin, 
"2 For FF dg. D. e therefore EF is f. alſo EFq 


d conſtr. "= FGy. g therefore FG is allo p. likewiſe 4 be- 
e 6. def. to. cauſe EFq. FGq :: AB. CB :: not Q. Q. b there- | 
F 6. 10. fore EFTLi FG. Laftly, becauſe by converfion of 
. g /ch. 1 9 proportion, EFq. EFq — FGq :: AB. AC: :Q. Q. 
x thence EF * ſhall be 9 0 * EFq — FGq. 1 thete- 
h 9. to. foreEG is a I binominal, Which was 10 be done. 
K 9. 10. In numbers thus; let there be D 8. EF 6. ABg. | 
1.4. 48. CB 5. wherefore becauſe 9. 5 :: 36. 20, therefore | 
20 18 is / 20. and conſequently EG is 6+y/ 2. 


PROF. | 


| bing EG. D —  — 


numbers, the exceſs of which H- 
is Cg not Q. Let D be the 3 
line propounded þ ö. take F GTLD, and mike oO” 

AB:: FGq.EFq. then EG will be the line deſited. 


; FGq. therefore EF is þ. | Likewiſe becauſe FG. 
_.EFq:; CB. AB:: not Q. Q. thence FG is NEF. 


Prop. EF 2. EFq—FGq. 4 whereby EG 18 2 2 a 1. 40. 48. 
binomial. Which was to be done. 10. 


oy i then EF is y/ eb" wherefore EQ} is 10 . 


mial line, DBF. Fromm ere” op 
a a Take AB, AC, ſquare Goo ———_ _ 
numbers, the excels of Dart ͤ 45 
which CB is not Q. and H et 5 5 


Moreover becauſe DEq. EF q :: AB, CB:: not G. 10.ĩ 
vr equality Gq. lh LO not Q. Q.(torg L f 9. 20. 
3 . 


 Evcurps' s Elements: e 


P R 0 P. * 
To find out 2 : ſecond binomial A 34 BEES B 


Take AB and AC ſquare. % 


Prove it as. 


For FG N. D. wherefore FG is f. Allo EFqneL 


Laflly, ſeeing CB. AB :: FSq. EFq, and inverſely 
AB. CB: Eg FG. d as in the foregoing 


In numbers; let there be D 8, FG 10, AB 9, 


| P R 0 p. 1 
'To „ind out 4 third bino- * . 


a 2 19. 


let L be a number not 2 

next greater than CB, vix. by a unit or two. Let —_ 
G be the line propounded 3. þ Make I. AB Gd. b3.temao, I 
DEq. .b and AB. CB; DEg. EFq- then DF ſhall be 10, " 
a third binomial. _ 


For becauſe DEq dq, d DE is ö. alſo Gq. Cc conſtr. 6. 


DEN; L. AB: dt . G. N GND. 1ͤö—1V 
Likewiſe being that DEq etLEFq, d allo EF is g. d ſch. 12. 3 


Q. fis DE N EF. and being that by conſtr, and e 6. 10. 


and 8160 27 


oo 
a; * 


0 230 he tenth Book of 


hg. ro. and CB are not like plane numbers.) h therefore | 
__ thallG be allo M. EF. Laftly, as in the prec, 
k 3. def. 48 · prop. V DEq—EFqTLDE. k therefore DF. is 2 
10. 3 binomial. "Which was to be done, 
In numbers; let there be AB, 9. CB, 5. 2 6. 
2. 8. then ſhall be DE / 95, and EF v 43 43% 
wherefore DF= v/ 96 + * *; . 1 5 


P R OP. Lit. 
A: 5 ; Court B To fnd out a : fourth binomial, 


G——— line DF. 
a ſeb. 29. R Iawark © a Take any ſquare number 
© H — — AB, and divide it into AC, 
| CB not ſquares. Let G be 

b. lem 10 the Line e propounded þ. b take DEN. G. e and 
309. make AB.Cb:: DEq. EFq. then DF ſhall be a4 
23. lem. 10. binomial. 
10. Poryas in the 49 of this Book, DF may be ſhewn to 
3 be a binomial, and alſo becauſe by conftr. and con- 

verſion of proportion DEq. DEq - EFq :: AB. 
4 I's xo AC:: not Q. Q. d ſhall DE be / DE —EFq. 
; d g. 10. 9 
24. def. e therefore DF is a 4 binomial 
48.10. In numbers, let G be 8, DE, 6. then EF mall 
YN DDD Py. be 24. therefore DF is 6 —+ o 24. 


PRO P. LI. 
4 95 3 S. . F To find out a #fth binonie 
8 ae DF. 
„ BN PPT F Take any ſquare number 
"MW men” AB, whoſe legments AC, 


CB are not Q. Let G be 
the line propounded ö. take EF N G. and make 
CB. AB: LET'S PE then ſhall DF be as bino- 


mial, 


For | 


* 


EU CLI DE's Elements. 8 


For DF ſhall be a binomial as in the 50. of this 


Book, and becauſe by conſtruct ion, and inverſion, 


DEq. EFq :: AB. CB and ſo by converſion of 
propoition, DEq. DEq--EFq :: AB. AC:: not Q. 


Q. A therefore. ſhall DE be "LL. * DEq — EFq. a H. IO, f | | 
therefore DFis a5 binomial. Vhich was to be done. b g. def. 48. 5 
n numbers, let there be G, 7. EF, 6. then DE 1 


ſhall be / 54. wherefore DF is 6 + / 54. 


p R O p. Llv. I 


| To fu eus a fixth binomial Aw. 5 CB 


la, e FT ens 


(AB) be not Q. take alſo any H. bend 
number ſquare L. Let G be 


numbers, ſo that AD -+ CB | D 1 25 "PE > 


the line propounded 5. a and make L. AB :: Gq. a 3. len. 189. 
DEq. and AB. CB :: DEq. EFq. then DF ſhall be 10. RR 
a 6 binomial. 11 . 8 


For DF may be demonſtrated binomial as in 
the 51. of this Book. and alſo by reaſon that DE 
and EF N. G. laſtly likewile becauſe by conftr. 
and converſion of proportion DEq. DEq - EFq::  _ 
AB. AC:: not Q. Q. (For AB is prime to AC, b ſcb. 27. 8. 

b-and ſo unlike to it) c therefore DETL /DEq= .. 


EFq. 4 therefore DF is a 6 binomial. Which was d 2.4148, 


J f 3 
In numbers, let there be G 6, DE / 48. then 


EF ſhall be / 28. wherefore DF is / 48 + . 28. 


VVV] 


+ 
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TT Lemma. 


3 Let AD be a e gan le 
SY A — I and the fide thereof AC 4. 
F 8 2 * vided unegually in E; alſo 
| . # let the leſſer Portion EC be 
„ 1 | | equally divided in F. upon 

„% O77 3 : e line AE a make the re@- 
5 III K D angle AGE—=EFq, and from 
0 31. 1. 5 [ zhe points G, E, F b draw 

5 ER IS... FK, parallel to AB, 

C 14. 2. Hi II pe Let the ſq uare LM be made 

IL moia a equal to The rectangle AH, 

4. | | and upon OMP produced the 

3 | ſquare MN Gl. and let the 

1 I * Tight * on 2 

e produce 

r. MS. MT, are rectan x vi For by reaſon 

” of the right angles of the e OMQ, RMP, 

8 11 15.1. 2 ſhall QM R be a right line. b therefore RMO, 

513. » QMP, are right angles. wherefore the parallelo- 
grams MS, MT, are rectangles. 

c I ax. 21, Yi Hence it 1 Plain that LS 4 2 Ur, and . 

* quently that LN i a ſquare, 

. 3. The rectangles SM, Mr, Ek, FD, ave equal. 
a 507 For becauſe the rectangle AGE d EFq. e thence 
1% % mall AE. EE: EF. GE. fand ſo AH. EK: Ek. 
kr. Al. that js by conſtr. LM. EK : EK. MN. g but 
| ; fchans. I SET 4 M. MN. therefore EK 22 : OM 8 k = 
1 _ ” 4. Hence LN m = AD. 

1 . 1. - 1 hg * > gps Rong hp Aided! in F, it i; s plain 
. 4 are H. 


mk. ar. 1. 6. If AE J. EC, and AETL Y AEq— Icq, 


n 16. 10. 
© 18, er, 
16. 10. 

Þ 1 | 


o then ſhall AG, GE, AE, be u. allo, becaule 
LM, MN, be "TL, Lrikewile thereupon, 


7. ON | 


AG.GE :: AH. Gl. ? therefore ſnall AH, GI, i. e. 


a 
{ 
| 
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7. OM N MP. For by the Hyp. AF TI. EC. 


q therefore EC NA GE. 2 wherefore EF . GE. d 14. 10, 


but EF. GE:: EK. GI. 7 therefore EK N. Gl, that I 1c, 10. 
is, SMN. MN. but SM.MN :: OM. MP. v there» EE 
fore OM MP. J.; Eo, 
8. If AE be ſuppoſed . / AEq - ECq, it is f 19. and 
apparent that AG, GE, AE, are NI. whence LM 17. 1c. 
H MN. for AG. GE :: AH. GI: LM. MN. TY 

| Theſe being well conſidered, we ſhall eaſily diſpatch 


the ſix follow in Propoſitions, = 


PROP. LV. 


If a ſpace AD be contained under a rational line 
AB, and a firſt binomial line AC (AE+EC) the right 
line OP which containeth that ſpace in power is ra- 
tional, . % . ooo 

All that being ſuppoſed which is deſcribed and 
demonſtrated in the next foregoing Lemma, it is 
manifeft that the right line OP containeth in pow -n. 
er the [pace AD. a Likewiſe AG, GE, AE, are 4 Hb. and 
. therefore ſeeing AE bis p TLAB. c ſhall alſo lem. 54 10. 
AG and GE be þ UAB. d therefore the rectangles D byp.. 
AH, Gl, that is, the ſquares LM. MN ate pa. © ſeh. 12.10 
therefore OM, MP are 5 e NY. f and conſequently d 20. 10. 
OP is a binomial, Vhich was to be dem. e lem. 54. 

In numbers, let there be AB 5. AC 4 = 12. 10. 
wherefore the rectangle AD = 20 / 3co= to f 7. 10. 
the ſquare LN. therefore OP is / 15 - 5. 


namely a 6 binomial, 
nf IVE. 

If a ſpace AD be comprehended under a rational 
line AB, and a ſecond binomial! AC (AE + EC) the 


rieht line OP, which containeth that ſpace AD in 
power, is irrational, aud called a joſt medial line, 


The 


234 e tenth Boot of 

2 The foreſaid Lemma of the 534. of this Book being 

2 555. and again {uppoſed, then ſhall OP be — = VAD. a allo 

lem. 54.10. AF, AG, GE are TL. therefore | fince AE b 3 is þ 

 bbyp. 1. AB, likewiſe AG, GE c ſhall be ß N. AB, 
_ eſch.12.10 therefore the rectangles AH. Gl, i. e. OMq, Mfg. 
e lem, 12. dare wa. e Moreover OM . MP. Laſtly, Eb 


$0; - FC. and EC fa AB. 105 . EK, i. e. 
f hyp. 12. SM, or OMP, is py. b Conſequently OP is a firſ 
TS.  bimedial, V. dieb was to be demonſtrated 


g 20. 10. In numbers, let there be AB 5, and AC, *. 
* 38. 10. +6, then the rectangle AD=y :1200 30 
| . OP. therelvie OP is 675 —+ 973. Viz, a 2 fi 


bimedial. 4 
See Scheme 57- I. A 
f 
* RO P. LVII. 5 3 
Is 
5 po” a 8 ie 
WT Ons TY 777 1 o ed under a rational line AB MI 
Al EG [E]}F} anda third binomial line AC s. 
Þ 41] 1 | (AE+EC) #erighrline0e MW” 
4.38 15 which containeth in power 
n the ſpace AD, wu irrational, 
Wi 1 T K D and called a ſecond bimedial 
5 line. | 
8 7 | S As above, OPq=—4D. MI" 
O———Þ allo the tectangl * Gl, = 
© e ahat(OMP,; Me are ua. W'”* 
1 755 d 1 Likewiſe EK 5 OM 
5 I is n. 6 therefore OP 354 Fe 
k H 39. 10. | L — J ſecond bimedial. = M 
os — 8 In numbers, let there be © 


AB 5. AC 32 +4/ 34. wherefore AD is / 800 
—+ x/ 620 = OPq. and fo OP.is v Air 9 50, 
that 155 ſecond bimedial. 5 


PROP: 


EvcriDs's Elements. Us 
PROP. Tui. . 
If a ſpace AD be compre- _ 


hended under a rational line {_ 
AB and a fourth binomial | 
AC(AE+EC)the right line | | 
OP containing the ſtace ap). 
in power, w that rational - 
line which ĩs called a Major B 
For again, OM a. 


a lem. 1 


I 4. 


MPq; and the rectangle © R I 
Al, i. e. OMq+MPqbis | AM | b %. and 
JJ . i Sl OE 
uy. d therefore OP (AD) 1 1 1 hyp. and 
is Major line. hieb nas L. 22.10. 
—— f.! d 40. 10% 
B In numbers, let there be AB 5. and Ac 


8, then the rectangle AD is 20 + 200. whege= = 
wei OP ny/iw +200 oo 


ll rnorm 
* If 4 ſpace AD be contained unler a rational line 


D. AB, and a fifth binomzal AC, the right line OP which 
51 Wh ontaineth the ſpace AD in power, is that irrational 
"Wine, which is a line containing a 1ational and a n- 
MP I 3 in power. e : 
Again OMPQ-MPq. and the rectangle Al or 
0Mq+ MPq is wy. a Likewiſe the rectangle EK a as inthe 
eben OMP is py. 5 therefore OP (AD) contains in prec. 
go ver jy and pr. Which was to be demonſtrated. b 40. 10. 
30 In numbers, let there be AB 5. and AC :- !?TVf. 
hen the tectangle AD = ro -+ 2c = OPq. 


Vherefore OP is v: 10 +290, 


Y 
2 
4 q 


4.2 
wy 
5 
8 * 
1 
Wy 
::- 
. 
E. 

by. 


. 
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4 42. 10. 


he teath Book f 
PROP. LX. ? 
If a ſpace AD be contained under 4 rations! ling 


AB and a ſixth binomial AC (A EEC) the line Oi 


containing the ſpace AD in power 1519 ational, whic 


7 containet h in power two medial tectaxgles. 


As often before, OMq Tx MPq, and OMq+ 
MPg is Ar. and allo the rectangle (EK) OMP; 
1 a therefore OP AD contains in power? 

Which was to be demonſtrated, 

wi numbers, let there be AB 5. AC * 122 1 
8. therefore the rectangle AD or OPq is 7300 
a 2Cc0. and lo OP 1 300 + 200. _ 

| | Lemma, 


Let a right line AB 
EO, unegually divided in (, 
——— 568 ind let AC he the greate 
1 M] 5 tion, and upon ſome lin 
DE apply the refangly 
1 DF —ABq, and DH- 
TE 9 ACq, and IK = Cy, 
ON NEE, Jr ind let LG, be divided e- 
 HKN 


qua h) in _ and alſo MN 
4 fone 1 The rectangle ACB 1 25 = LN or Mt | 


+ 1 Dn %, keg — — =. vw 


drawn parallel to GF, 


2 4.2. and aForz ACB=LF. 


WT 8 
5 b Th. - 
1 Os: 
6. 16. 10. | 


e lem. 26. 
Os 
f 150. 10. 


g 1. "x 
| 16355 
_ kbhy. 
„ 110. 10. 


titude, c DL ſhall be = LG. 


 =L Mg. therefore ſceing ACq k Tn. CBq, that is 
DH AIK. and [ſo DIL. m ſhall DL be 1 
 « DEq-/LG4. 


2. DL © LG. for DK (acd +  CBq) bc = 
(2 ACB) therefore being DK, LF are of equal al. 


3- If AC g- CB, d then ſhall the rectangle D 
be TL ACq and CBq._. 

4. Alſo DE a LG. For ACq + CBq.e 
AB,. J. e. DEILLF. but DK. LF e:. DL. 10 J 
1 therefore DL U LG. 

5. Moreover DL x V DLq q * AC! 


| AGB g= ACB. CB. that is, DH. LN LN. i 


c Where fore Dl. LM :: LM. IL. h therefore Dix 


Which was to be demonſtrated. | 
; on os 
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6. But if ACq be but N. CBq, n then ſhall DL n 19- 88 
be N. / DLq—LGq. 

TheL emma 7s e to the 6 following Propo- 
ftions. N 


PROP. IXI. 


The [quate of a Init line. (AC + CB) pe. 
unto a rational line DE, makes Foe tatitude DG a 
firſt hinomial line. 

Thole things being ſuppoſed, imbich are Seer 
bed and de monſtrated i in the next precedingLemma; _ 
becauſe AC, CB a are 5 J., b the rectangle DK a hyp. 
ſhall be 12. ACq. c and fo DK. is py. d therefore b lem. 60. 
DL TL DE ß. but the rectangle ACB, and fo 2 19. 
ACB (LF)e i is uv. f therefore the latitude LG is e /ch. 12. 
N DE. g therefore alſo DL N. LG allo DL d 21. 10. 
TL / DLq — LGq. from whence k ir follows e 22. & 
tat DG is CAE binomial. . hich was to be dem. NY FO 

j 23. 10. 
PROP. LXII. 1.10. 
FREE we 60. 

The iris of a rſt 3 imediat ins (acc being 3 
applied to a rational line DE, makes the lat itude DG kr . 
a ſecond binomial line. 10. 

The aforelaid Lemma being again ſuppoſed ; 1 
rectangle DK N. ACq. a therefore DK is uy. þ 214. 10. 
therefore the latitude DL is p N. DE. But be- b 23. 10. 
cauſe the rectangle ACB, and ſo LF (2 ACB) cis c 2 and 
5, d ſhall LG be 5 TL DE, e therefore DL, LG /B 22. 10. 
ve TI. falſo DL Ty DLq = LGq. g "from d 2. 10. 
whence it is olear that DG 18 a lesend binomial. © ! Ft: ro. 
Vieh was to be dem. n 34 4 „ Fo em. o 


8 2.def. 8B. 
18. 


338 The tenth Book of 

The ſguare of a ſecond himedial line (AC A CB) 
applied 19 a rational line DE makes the breadth DG 

a third hinominal line, „ 
4s in the prec. DL is p M. DE. Furthermore 
3 decauſe the rectangle ACB, and fo LF (2 Ach) 
a byp. and a is yy. 5 therefore ſhall LG be þ Kl. DE, 
24. 10. Moreover DE TL LG. and allo DE N. / DL 
b 23. 10. — LGq. d therefore DG is a thiid binoming, 

e lem. Go. Which was to be demonſtrated. 


d 3 def.48, 9 PROP. LXIV. a 
20, D _ The ſquare o a Major line (AB+CB) applied tos 


rational line DE, makes the breadth DG a founl 
= /// ES 

a byp. and Again ACq + CBq.:.e. DK a is py. b therefor 
Feb. 12. 10. DL is p N. DE. allo ACB, and lo LF (2 AC} 

b z1. 10. Cc is uv. d therefore LG is þ N. DE. e and conſe. 
cp. and quently DL A. LG. Laſtly becauſe AC Y. N. 
24. 10. f ſhall DL be N. DLq - LGq. g whence DG i 
d 23. Io. a fourth binomial. Which was to be demon ſt rated. 


1 ——T og ESD v 1 | 
"Clem, e an I; 
1 ſquare of a line containing in power a ration | 


8 & 0 and a medial reFangle (AC + CB) applied to a ratio- 

. 0. aal line DE makes No latitude DG a fifth binominil. 

223. 10. Again, DK is yy. a therefore DL is p N. DE 

dz. 10. alſo LF is p-. b therefore LG is N. DE. c there 
13. 10. fore DL N. LG. d likewiſe DI. N / DLq 

d lem. 60, LGq. e and fo by conſequence DG is a fifth bane 

10. mial. Whichwas to be demonſlrated,  _ 

F 1 1 7 8 

% a 

1 a e of a line containing in power two ng 

dial reangles (AC + CB) applied to a rational Im 

E, makes the latitude DG a ith bingmial wn 
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As before, DL and LG are E. But 
for that 19 CBꝗ (DK) a TL ACB, 5 and fo 2 Vp. 
2 Dk = LF (2 ACB) and allo DK, LF c:: DL. b 14. 10. 
0 LG. d therefore ſhall DL be N. LG. eLaftly c 1. 6. 
DLAN DLq= LGq. f by which it appeats d 10. Io. 


ore that DG 1 is a axth binomial. - 1 3 60. 
% OW 
a) | Lemma, Ff. def. 


Let A, DE be Tis and make AB. DE: AC. 


DF. 
 t04 I ſay r. AC tx DE. as appears by 10. 10. alſo. KR 
aa CB W. FE. a becauſe AB. DE. Ch. EE. „ n 19. K 
2. AC. CB:: DF. FE. For AC. DF :: AB. DE 

CB. FE. therefore inverſely AC. CB :: DF. FE. 

2. The pg te Rings N For AC. ACB 
b :: AC. CBc :: DF. EF :: DFq. DFE. . b r. 6. 
by inverſion Acq. DFq :: ACB. DFE. therefore o before. i 
being ACq Ie D g. d ſhall ACB be N DFE. d Iv. 10. 
4. ACq + CBq H. DFq+FEq. For becauſe 
ACq- CBq.e: : DFq. FEqQ therefore by addition e 22. 6. 
ACq. + CBa.  CBq:: DFq FEgq. FEq. therefore 
being CBq = FEq, f ſhall allo ACq+ CBq be f 10. ny 
f. Heirs If AC CB,g th fe 

5. Hence, If A then likewi 1 
tall DE ESTES oof gre. 75 
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PE K 0 r. IXVI. 


A Cy | 4 line DE, com. 
D — 1 menſurable in length 
to a binomaal line 

00 0 +CB). is it ſelf a binomial line, and of the ſame 

Order. 

5 | Make AB. DE :: AC. DF. a then are AC, DF 
a 1 66. TL. a and CB, FE NI. whence being that AC 
19. and CBB are XJ. c thence DF, FE þ N. chere. 

b hyp. fore DF is a nt But for that AC. CB a: 

e lem. 66. DF. FE. if AC TL or NH. ACq — BCq dthen 

10. and in like manner DF TTL or H. % DFq — FEq. allo | 

ſeh. 12.10, if AC N. or "TL þ propounded, e then ſhall 

d 15. 10. DF be N- or N. 5 propounded. Bur if CB & 

 EI2.10, or N. ß. like wiſe FE N. or Ta. 8. Ik both Ac, 

and 14. 10. CB, N. p. f then alſo both DF, FE, NA. ß. g That 

I def. II, dated binomial AB 1s, DE ſhall be of 

48. 10. the lame order. Which was 10 be TOP, 


gl to. 
ITO PROP LXVIII. 


Aline DE commenſurable i in length 10 4 ; Fimedia 
line (AC + CB) is 78 a bimedial line, and of the 
VV 

2 12. 6. Make AB. DE : AC. DF. b fern AC "IT 
b lem. 66. DF. and CB A. E E. therefore ſeeing AC and CB 
10. c are u, d allo DF and FE ſhall be y. and for that 
c hp. Ace TE CB, e therefore FD . FE. f therefore 
d 24. 10. DE is 2 w Wherefore if the reckangle ACB be py. | 
e 10. 10. becauſe Dr E b &. ACB, g likewiſe DFE is py, 
f 38. 10. and if that be uy, b T- this ſhall be uv too. K That 
= ſch.r 12. is, wherner AB be 1 bimed. or 2 bimed. DF ſhall 
0. be ol the lame order. * * was to be 3 
h 24. 10. 
* 38.97 39. 
1 


K Of. 
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„„ Ws A 
CB i line DE com- 


N 5— — f — E menſurable to 4 Ma- 


4 * 


e Jor line (AC CB) 
3s it ſelf a Major line. 8 
Make AB. DE : AC. DF. Becauſe AC a - a byp. 
CB, b thence DF 9 FE. alſo ACq + CBꝗ a is gy. blem. 66. 
and ſo being DFq + FEq þ TL ACq + CBq, c allo 1 
DFq + FEq is. laſtly, the rectangle Ac B a js e ſch. 12. 
ur. d therefore the rectangle DFE is yy. (becauſe 10. 
DFE is b TL ACB) e Wherefore DE is a Major d 24. 10 · 
line. Which was to be demonſtrated, - © 49-10» 


EY OY CS 


A line DE commenſurable to a line containing in 
power a rational and a medial rectangle (AC + CB) 
in a lime containing in pomer a rational and a medial 
N 3 TO SIE Os EE SE SR OTE 
Again make AB. DE: AC. DF. Becauſe AC 
a H. CB, 3 allo DF Y. FE. likewiſe becauſe a hyp. 
ACq + CBqa is uy, e therefore DFq + FEq ſhall b lem. 65. 
be uy. laſtly becauſe the rectangle ACB a is p, d 10 © 
allo DFE is py. Therefore DE contains in power c 24. 10. 
py and uy. Which was to be demonſlirated, d ſch. 12. 
REY Cc + „„ | eee 


— 0 — B 4 line DE commen ſu- 
D E rable to a line containing 
LAS SON CG Bentuit retails 2s 
power (AC + CB) 7s alfo a line containing in power 
two medial refangles.. Fp 

Divide DE, as in the prec. Becauſe ACq a U © . | 
CBq, 5 thence ſhall DFq be NA. FEg. alſo for that b tem. G6. 
ACq +CBq a is py, c ſhall DFq + FEq be alſo wy. 10. 
And in like manner becauſe ACB a is yy, d alſo © 24: 10. 
UFEis "Laſtly, becauſe "I + CBgq a. ACB, d 24-10, 

5 N＋Vb — 


. . — Ie yoo ny oy Conn 
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e I 4. 10. e ſhall DFq—+ FEq be I. DEE. f From whene 
f 42,10, it follows that DE contains in power 2 wa, Whic 
5 was to be demonſtrated. | Nu 


gle A and a medial B, 
| be compoſed together, 
' theſe Four irrational 
lines will be made; 
either a hinom ial, or a 
firſt bimedial, or a ma. 
jor, or a line contain. 
ing in power à rational and a medial 1eFangle, 
e Namely, if Hq = A 22 B, then H ſhall be one 
bol the four lines which the Theoreme mentions, 
For upon CD the propounded , a make the 


: | F * | If a rational an 


=  acor.i66. rect Wi e CE A, and FI = B. b and fo Cl = 


bz. ax. t. Hq. Whereas then is A p', likewiſe, CE is . 6 
c 21. 10. therefore the latitude CF is p* TL CD. and be- 
d 23. 10. cauſe B is wy, allo FI fhall be yy. d therefore FK 
e 13. 10. is p* N. CD. e therefore CF, FK are p* N.. and 
F 37. 10. fo the whole CK f is binom. wherefare if A = B, 
g 1. 6. L. e. CEC. Fl, g then CE g FK. therefore if CF 
n. 6.48. r. / CFq - FK q, 5 likewiſe CK ſhall be 2 1. 
to. bin. and conſequently H= CLk is a bin. If 
\ k55. 10. CF be ſuppoſed N. / CFq — FKq, I then fhall | 
1 q.def.q8. CK be a 4. bin, wherefore H(/ CI) m is a major 
10. line. But if A A B, g then ſhall CF be a EK. 
m 58. ro. conlequently if FK N. 4/ FE q — CFq, n then ſhall 
n 2. def. 48. CK be a 2, bin. 9 wheretore H is a firſt 2 U. laſtly | 
10. if FK N. / FKy —- CFq, p then CK ſhall be a 
© 56. 10. fifth binom. q whence H ſhall contain in power py 
pp def. 48. and yy. W bich was to be demonſt ra tel. 
#0 1 ML 44-17; 
y 59. 10. 
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P R 0 p. rin. | 


tn two medial re- 


gan les, A, B, incom̃- 
menfurable to one 
another be compoſed 
together, the two re- 
maining irrational 
lines are made, either l. 
a ſecond himedial, or H 1 
a line containing in power two medial reftangles.d 15 
As H containing in power A + B is one of rhe 
ſaid irrational lines. For upon CD propounded p- 
draw the tectangle CE = A, and FI B. whence 
Hq = CI. Therefore becauſe CE and Fl a are a yp. 
ue. b the latitudes CF, FK, ſhall be þ N. CD. b 23. 10. 
allo becauſe CE a A.. Fl, and CE. Fe: CEF.FE, cr.6. 
4 therefore CF TI. FK. e therefore CK is a 3 bin, d 10. ro, 
namely, if CF Tx. / CFq - FKq. whence H= e ;.def.q8. 
„Cl F ſhall be a ſecond 2 K. But if CF N. J CFq 10. 
—- FKq, g then CK ſhall be a 6 binom. 5 f 57. ro. 
and conlequently H contains in power 2 {eh Which g. def. 48. 
was to be demonſtrated. „ 


h 60. 1 10. 


Here begins the. Senaires of * inational CU 
Sub tract ion. 5 


* * 0 * LxXIV. 


E- r tf from” a tant line De. 
++. rational line DE, commen- 

Fal in power oo to the whole DF, be taken away, 
the reſidue EF is irrational, and is called an ROO 
or reſidual line. Ain lem. 26. 

For EFq a NI. DEq; n but DEq; is p'; c there- to: 
fore EF is pi. Which was to be demonſtrared. e b . 

In bor a ; ler there be DF, 2 DE, 3 then c:O. Er t. 
EF ſhall N 2 be 3+ | N co . 10. 


D. 


244 Wie tenth Bob of 
e : 2 5 LXXV. 


* E- F If from a medial line 
DF a medial line DE com- 

Fe onh in power to the whole DF, and com- 
rehending with the whole DF a rational redangle, 
b taken away, the remainder EF is irrational, and it 
called a firſt reſidual line of a medial. 
a ſch. 16. For EEꝗ a AN. to the rectangle F DE. thendke 
10. ſeeing FDE B ispp. c EF ſhall be p. Which war 10 
d hyp. be demonſtrated. 
e 20. and In numbers, let DF be v 545 and DE v / 24. 
"0 def. 10, W EF is v $4—vy/ 24. 8 


PROP. LXXVI. 
E 


F If from a medial line DF, 4 

medial line DE, be taken away 
 Keing 3 only in power to the whole DF, 

and comprehending together with the whole line DF 

a medial rectangle, the remainder EF is irrational, 

and is called a ſecond reſidual of a medial line. 

Becauſe DFq and DEq a are wa Tr, therefore 

| « by. ſhall DFq + DEq be Ta. DEq. c wherefore DF 

OP 2 ＋ DEq is yy. allo the rectangle FDE, and ſo 2 
1 ' FDE, a is ur. therefore EFq a DFq + DEq - 

3 ae FDE) e is py. wherefore EF 3 IS 5. Which was to be 

27. 1% demonſtrated. _ 

oY In numbers, let DF be v / 18. and DE wy 8. 

then EF 9 *. 18 8. 


PROP, IXXVII. 


3. C If from a Night line AC bt 

talen away avight line AB 

Sa 1 in power to the whole BC, ans 

making with the whole AC that which is compoſed of 

_ their 2 rational, and the re&angle contained 

Ader them medial, the remainder BC 3 is wrational, and 

2 b s called a Minor line. 

b ſch. 12. -* For acy + ABq a is py. but the reflanghe AGB 

n r. therefore 2 CABTL.ACq+ABo 6 CAP 
3 5 


-— * 


EUCLIDE's Elements. = 
+BCq.) 4 therefore ACq+ABq N. BCꝗ. e there- d 17. 10. 


fore BC is p. Which was to be demonſtrated, e 17, def. 

In numbers, let AC be / 18 +4/ 1c8; AB / 10. 
18 - 108, then BC is / 18 -/ 108 - 
18 % 18. ä 


PROP. LXXVINL. 


D — E——E Ff from a right line DE 
Dee taken away a night line 

DE, being incommenſurable in power to the whole line 

DF, and with the whole DF ma ing that which is com- 

poſed of their ſquares medial, and the rectangle con- 

tained under the ſame lines rational, the line remain- 

ing EF 7s irrational, and is called a line making a 

whole ſpace medial with a rational ſpace, : | 
For 2 FDE a is jy. h and DFq + DEq is yy. c 2 Hp. & 
therefore 2 FOE TH. DFq + DEq d (2 FDE + ſcb. 12. 10. 
EFq) e therefore EF is p. Which was to be dem, b hyp. 
In numbers, let DF be /:q/216 z; DE e ſch. 12. 
V: / 216 -N 72. therefore EF is /: / 216 + 10. 
/ n= mm an 
e e | _ eſch,12.1s. 


PRO P. LXXIX. and 11. def. 
e 4 08% i 
D———E——— Tf froma rightline DEbe 
| © taken away a right line DE, 
incommenſurable in power to the whole DF, and which 
together with the whole makes that which is compoſed 
of their ſquares medial, and the rectangle contained 
under them alſo medial and incommenſurable to that 
which is compoſed of their ſquares, the remainder is 
irrational, and is called a line making a whole ſpace 
medial with a medial ſpace. $1 F 
For 2 FDE, and FDq + DEq a are wa; b there - a p. & 
fore EFq (e DFq + DEq —2 FDE) is py. d and ſo 24. 10.1 
conſequently EF is þ. W ich was to he dem. b 27. 10. 

In numbers; let DF be /: V 180 +y/ Go. DE c cor, 7. 2. 
x :4/ 189 — y/ Go, then EF ſhall be /: / 180 + d 11, def. 
OV: 80-60. i 5 
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a byp. For becauſe that a to the equals BM, DE, ate 
b r5.4x,x, cels of the wholes BG, PE,) ſhall be equal t he 


a 22. 1e, ded to it; a then the rectangles ACB, ADB,“ 


d lem. 79. c = ADq+ DB — 2 ADB. therefore alternate 
10. ly ACq = BC ADq + BDq'd =2 ACB=: 
C byp. and 2 ADB. Bur ACq + 504: ADq—+ BDq 6 is 
27. 10. 5 F therefore 2 ACB : 2 ADB is . Which i 


246 De tenth Bool of 
Lemma. 


— 


I there be the ſame exceſs between the firſt magni 
,Znde BG and the ſecond C (MG) as is 9 

third magnitude DF and the fourth H (EF ;) then al. 
rernateh, the ſame exceſs ſhall be between the firſt mag. 
_ nitude BG and the third DF, as is between the ſe- 

cond C and the fourth H 


added the equals MG, EF, that is, C, H ; the ex. 
excels of the parts added C, H. Mich was to be den. 
4 5 2 45 x" 84 
Hence, Four magnitudes Arithmetically pro- 
portional, are alternately alſo Arithmetically pro- 
77 
TT 
dual line AB only ons 
rational right line BC, being commenſurable in poner 


only to the while AB, is congruent, or can be 14 
Ik it be poſſible, Jet ſome other line BD be ad- 


b 22. 10. and fo conſequently the doubles of them are wa 
C cor. 7. 2. Wherefore ſeeing ACq + BCq— 2 ACB S = ABq 


eb. i 2. 10 · abſurd, * BON. 


g 27. 10. 
4 9 


: E U C L I D E 's | Elements. 2 47 5 


P R (0, P. LXXXI. 


1 To a firſt medial ref dual 
line AB only one medial 
right line BC, being tommenſurable only in power to 
the whole, and confrebending with the who e line a 
rational reflang! e, can be joyned. 
Conceive BD to be ſuch a line as may be joy- 
ned to it; then becauſe ACqand BCq, as well as + ths 
ay and BDq a are us TL. 5 alſo ACq-+BCg, and 4 2 FOO 
A BDqꝗ ſhall be we. c but the rectangles ACB, . : 
d and loz ACBand 2 ADB are pe. e there. 55 0, 
fon 2 ACB—: 2 ADB, f that is, N 84 = 2 12 | 


* — BDqi is py. C 7 hich is abſurd. 8 8 j 
PROP. LXIXI. VVV 
Vino a PR medial 5 K 2. and 

reſidual line AB only ,. K tem 79.10, 


one medial. right line x. 

BC, commgnſurable on- 
ly in power 0 the whole, 
and with it containing 
a medial rectangle, can |} 


be joyned. E 
[fit be poſſible, let Ff 
ſome other line BD 8 
added to it; and upon EF , Lake: the e 
EG = ACq = BCq; as alſo the tectangle EL a 4.2. and 
ADq - + BB. Jikewiſe EI ABq. Now 2 ACB 3.am 1. 
* AB —+ BCq = EG. we ſeeing b hyp. 
| AR, as a allo KG fiat be = 2 ACB. more. e 24+ 10. 
BY A _ b.are wa NIL. c therefore EG d 23. 10. 
(ACq + v. d therefore the breadth EH is e yp. 
- EF. e 15 1 the fectangle ACB f and ſo f 24. 10. 
2 AC (KG); is uy, d therefore KH is alſo B, % TL g em. 26, 
EF. laſtly, romp ACq + ECq (EG) g M. 20. 
ACB (KG) ag EG. KG 12 EH, NB. k Ae e h 1. 6. 


. HK. therefore EK is a teſidual line, k 1. 10. 
| Q 5 wherero L 74 10, 
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| whereto KHi is congruent. by the ſame reaſon alſo 
ſhall KM be congruent to the ſaid EK. V bich i is 
EO to the 80. prop. of this B LY | 


PROP. III. 


-D—C Toa Minor Has AB 
only one right line 
BC can be jones being incommenſurable in power to 


A—B 


_ the whole, and making together with the whole line 
| that which is compoſed of their ſquares rational, and 
the rectangle which is contained under them medial. 


Conceive any other BD to be congruent to it; 


9 35 Therefore whereas ACq + BCq, and. ſhaw try 
I 5 P. BDq a are pa. their exceſs (2 b Ach —: 2 ADB) 
b lem. 97. c is V. V. bich i is abſurd, becauſe. ACB and ADB 


= are ( by the Hyp. 
0 feb. 175 1 | 
by Os - "0 R 0 b. LXIIIV. 


1 with a rational ſpace 


” 1 whole ſpace medial only one-right line BC can he 
Joined, being incommenſurable in power tothe whole, 
and making together with the whole that which is con- 

poſed of their ſquares medial, and the da which 2 


7s contained under them rational. 
„„ 3 ſome other BD to be con ruent alſo to 
 abyp. ; a then the rectangles ACB, ADB, & and ſoz 


b /ch. 12. Ack and 2 ADB are p' . therefore 2 ACB 2 
10. ADB. e that is, ACq B04 A0 heh 4 
co lem. 79. f 7. Which is r fe. Beg. a 
140% N Pooh are fu * the 1 | 
d [ch. 4 
7 
PROP. 


a Aab Unto a line (AB): bs; 


| HYSRIGITE ONS. 


"DO . LxXXV. bb rg 
Toa line AB, which OW. N OT 
with a medial daes 
makes a whole ſpace me- . 
dial, can be joined only + 2 
one right line BC, im f| |}Þ_ =, 7 
commenſurable in power! 
to the whole, and making |} „ 
with the whole hot h thaoae | 
which is compoſed of 8 


their ſquares medial, and W . "@ E : 


the rectangle which is 


contained under them mah and incommenſurable. to 


that which is compoſed of their ſquares, 


Thoſe things being ſyppoled which are done 


and thewn in the 82 prop. of this Book; it is clear 
_ EH and KH are p H. EF, Beſides, being that 
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+ CBq, that is, the rectangle EG, a is N. a h 17.8 
405. b and ſo EG I 2 ACB (K3;) and EG. b 14. 19. 
KG c: EH. KH; ſhall EH be Tt KH. therefore c 1. 6 1 


EK is a reſidual line, and the line congruent to it 
is KH. In like manner may KM be ſhewn to be 


congruent to the refidual EK, OOO; the 8. 


prop. of this Book. 5 
Third e — 


A Rational line and a 2 being pro- | 


pounded, if the whole be more in power 
than the line Joined to the reſidual, by the {quare 
4 a right line commenſurable unto it in length; ; 
then 


J. If the whole be commenſurable i in length to 1 
the rational line Propounded, it is called a firſt 


reſidual line. 


II. But if the Tinh adjoined be commenſurable in 


length to the rational line propounded, it is cal. 
led a ſec on d reſidual line. 


III. If neither the whole nor the line adjoined 5 


be comme nſurable in length to the rational line 
hopounde d, it is called a third reſidual line. 
More aver 


qv se tenth Book of 


- if the whole be more in power than 

the line adjoined by the ſquare of a right line 
incommenſurable to it in length, then 

IV. If the whole be commenſurable in length to 


the rational line propounded, it is called a fourth 


reftdual line. 

V. Bur if the line adjoined be commenſurable in 
length to the rational line Propounded, it 162 
fifth reſidual, 

Vl. Tf neither the whole nor the line adjoined 
be commenſurable in length to the rational line 
propounded, it is termed a fixth refidual line. 
„O. LXXXVI. 87, 88, 89, 90, 9 1. 

$= 4 e 3 © Ind out a firſt, ſecond, 


E— 1 reid ual line. 
. 8 f Reſidual lines: are «found 
H oo docdut by ſubducting the lels 


names or parts of binomials 


i four the greater. Ex. gr. Let 6 20 be a fitſt 


binomial then ſhall 6 20 be a firſt reſidual. So 


that it is not neceſſary to repeat more concerning | 


the ms of them out. 

Hy TOE. 5 Xe 
Let AC be a reflan con- 
A . Ter tained under the right zag AB, 


1 be Eq. and the rectangles Al, 


> | uare. LM=AH he made, and 
: * Fant | ſquare NO =I; and the lines 
T— WE ;6 NSR, OST, produced. 


4+ whichappears by the conſti. 


—— third, N fel, VIS fath 


"a MSIE, Dc 


III AD. Let AD be drawn foil | 
| f ||] to E, and DE equally divided in 
Fi. and let the lint AGE 


7 DK, FH, jiniſbed. Then let the | 


I ſay, 1. The rectangle Al 
5 
. = LM + NO=TOq = 804. | 


| 
| 7 1 ES | 4 
5 - 2. The rectangle DK = LO. 
a conſtr, Q 2 M For becauſe chore fangs, AGE 
DG WM Fra h hence a are A, FE, GE, c 1 o 


2 

vB 

* 3 3 WT 
P ny 
1 


wn W. >> ww — -  OY" 0y" CY 


» OO WH. Eq —— — 


No was FAG =. 
n 
i; 
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AH, FI, GI = a that is, LM, FI, NO, =; ; but 
LM, LO, NO dare = 3 therefore FI e LO == * 
DK = g NM. eg. 

2. Hence, AC = Al — DK — FI - LM + NO ITH 1, 
Lo- NM IR. . 
4. If is manifeſt that DF, FE, DE, are Ti, h 16. 10. 
FJ. FAE N. DE, and AE N AEq — bra. | 
k then ball AG, GE, AE be NI. k 18. and. 

6. Alſo, becauſe AE A DE, m thence ſhall AE, 10. 10. 
FE be N.. n and ſo AL, Fl, that is, LM+NO and | hyp. 

LO are .. mz. 10. 
7. Becauſe AG * N. GE, n ſpall AH, Gl, that n 1.6. 
is, LM, NO he nm, 7-34. $04. - 
8. Butbecauſe AE1 N DE, o therefore ſball FE, .. before. 
GE be TL, n and ſo the retangle FI TL GI, that 0 14. 10. 
1 LO N. NO. wherefore ſeeing LO. NOp:: :TS, p 2. 6. 
SO. q therefore ſhall TS, SO be in. „ 4 10 10. 

9. If AE he put L 4/ AEq — 'DEq, then Hall 1 19. 0. “ 
AG, GE, AE be U.. Ho 
1. Wherefore the refngles AH, GI, that i ia, 1. 6. and 

70% e be . 89 e, tos 


e 
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, 8 Fra 


b 12. 10. ” 


e 20. 10. 


0 lem. 97. 
= IO, | 
| 2 74. 10. | 


a byp. 
b 13. 10. 


e 


WC lem, 74 
1 


e byp. 
F 20. 10. 


275. 10. 


3 0 fore TS = y/ AC. Alſo AG, 


and a e reſidual AD (AE-DE) the igbt line TS, 


are .. therefore a fince AE is ß N. AB, b allo 
AG, GE, fhall be p- AB. c therefore the rect 


F the right angle DI, and the half thereof DK at 


The remh Book of 


PROP. ö 
D F GE If a ſpaceAC 7 e un- 


der a rational line AB, and a tif 

II refdualline AD (AE--DE) the 

| right line TS, which containeth 

REES EET. I the ſpace AC; in powers Toa, 
wx | 1 | 8 ha +Þ R 1 

— e the foregoing Lemm, 

„ C KAI for a N "s the de. 


monſtration of this prop. There 


E, AE, are "TL, ; thetefar 
' ſince AE TI. a AB 5 , b all 
AG and GE ſhall de . Ab 
I. c therefore the rectangles AH 
R M and Gl, that i IS, TOq and 800 
are b. 2LikewiſeTO, SO, Ale b e and con. 
ſequently TS is a reſidual line. bY lich was t It 
Amond. . N 


PROP. XCIL 


See the Poe. Scheme. 


Tf a fo ace AC * contained under 4 a line AB 


containing the ſpace AC in powers. 25 4 tf medial 
reſi dual line. 


Again, by the foregoing Lemma,” AG, CE, AL 


angles AH, GI, that is, TOq, SOq are wa. d like 
wile TO J. SO. Laſtly, becauſe DE ec AB, 


1.0, chat is, TOS ſhall be 5 6. g from whence It 


follows that TS (/ AC) is a firſt medial reſidual 
Vbieb x Was 20 be demonſtrated, - 


PROP, 


_ Evcrivpe?'s Elements. 253 


PROP. Nv. 


See Scheme 8 


Ifa ſpace AC be contained under a rational line AB 
and a third reſidual AD(AE—DE) theright line TS 


"WI containing in power the ſpace AC is a fecond medial 

reſidual me, C 
1 As in the former, TO and SO are g. Therefore 8 
"WE becauſe DE a is p HAB, h the rectangle DI, c and 2 hyp. 775 
0 ſo D K, or TOS, ſhall be uy. therefore TS — * b 21. 10. 
e is «ſecond medial reſidual, Which war tobe dem, © 25.10. 
_ REECE See Adens pz. 5 
J. lege be contained under a rational line AB 

0 


and a fourth reſidual AD (AE — DE) the right line 
TS containing the ſpace AC in power, is a Minor line, 

As before, TO 4.＋9. SO. Therefore becauſe AE a lem. 91. 
b is SAB, c ſhall *AI(TOq + SOgq) be py. but, 0. 
as before, the rectangle TOS is wy. d therefore TS h 5p. 
AC is a Minor line. Which was to be dem, 20. 10. 


nx Ob. cl. 077. 
es Scheme 92. 
If a ſpace AC be contained under a rational line AB 
and a ffth reſidual AD(AE— DE) the right line 18 
containing” in power the ſpace AC, is a line which 


maketh with a rational ſpace the whole ſpace medial. 33 
For again TO Y. SO. therefore ſince AE a is 2 .. 


4. But, as in the 93. the rectangle TOS is p*y. © 78. 10. 
c whence, IS = / AC is a line which with pp — 


makes a whole yy. Which was to be dem. 


"Toe. 


ABO alſo Al, that is, TOq + SOq ſhall be b 22. ro... 


1 6 5 
* TED 5 79. 10. a 


| 


„„ Upon a lebt line DE IX 
| cor. 16.5. a 5 * DF i 


py b or 4 DPF. therefore GK c=2 ACE. and conſequently 
03. ar. 1. GN or MK—ACB. 
27. ar. 1. AGB e: ACB,BCq,that is, DH.MK :: MK.IK.6 


8 thence is DI. ML :: ML. IL. F therefore DIL 


25 The tenth Book ef 
— , 00S - 
4 1 D - Gr If a ſpace AC be contained 


under a rational line AB, and a 

1 fixth reſidual AD (AE --DE)Y th 
4 || right line 18 containing in pos. 

er the ſpace AC is a line mak; 

\ with a medial rectangle, a vbole 


S 2 we 


— + ſpace medial. 
B nas As often above, TO 80. 
| ” —— P alſo, as in 96. TOq = 8 g is | 
. ** 5 Ho u,. but the rectangle TOS is lin 
a lem, 91. | g er, as in 94. a Laſtly, ag 7 ＋ 
N SOq M. TOS. 1 therefore TS a 


| —yAC is a line which with Wl 5 
> wy makes a whole wy, Which ] 
R N was tobe demonſtrated, the 


„ L 
„ DK 


—— < MIL apc, and DH-=ACq, an {CL 
| i} IK—BCa.and let GL be bi. þ By 
ſected in M, and the line WM an 
MN drawn parallel to GF. Wind 
1 | 1 Ho Fw 1 . Beg pas { 
* — i5— + DUQ, 48 
EZ EiN HK the 5 . manifeſts, 
2. The rectangle ACB = GN or MK. For DK 
 a=ACq + BCN ACB+ABq. but ABq «= 


D 


"2. The reftangle DIL M Lg. For becauſe Ag. 


Oy 7 AC be taken NJ. BC, then DK ſpall be 04 
8 19: 19% ACq. For ACq+BCq (DK) e AC. | 
9 ; 1 A 85 8 3 5. 7 f 


Eucrip x'“ Elements. 255 15 
5. Likewiſe DI. N. / DLq — GLq. For be. 
cauſe DH (ACg) Tx IK (BCg) 5 thence ſhall DI h ro. ro. 
be TI IL. k therefore / DLq — GLq N DL. k 18. 10. 
6, Aſo DE N. GL. For ACq + BC i 1 2 1 lem. 26. 
ACB. that is, DK N. GK. m therefore DL M. 10. 
CI AC bem J. BC, then DL. fal m 10. 10. 
7. But 7 AC be taken NY. BC, then DL ſhall n 19. 10. 


PROP. xu. 


The ſquare of a refitual 1 
line as (AC—BC) 4 2 <A — 
„ Joon 


ed to a rational line 
makes the breadth DG a 
fiſt reſidual line. | 
Do as is enjoined in 
the ＋ e 2 5 
ding, Then becauſe AC, ! bd 
105 are ß ho „ allo E F NHK 
DK (ACq + BCq) ſhall be TL, A 4 c therefore x0. 


IJ ahyp 


E. e Like. cſch. 12. o. 


DX is py. 4 wherefore DL is p N. 
= Wile the rectangle GK (2 ACB) is wv. F therefore d 21. 10. 
eL is? N. DE. g and conſequently DL TT. GL. e 22. and 
hi- ö But DLq © GLq. k therefore DG is a reſidual, 24. 19. 
ne Wl! and that of the firſt order (becaule m AC g. BC, f 23. 10. 
E. ind therefore DL X. / DLq - GLy.) #iich g 13. 10. 
gle Wives to be demonſtrated. _ Rn © | ba 
b . 5 : | EK 74. 10. 
DK 5 1 1. def. 85. 
4 — | 1 * „ 3 10. 5 
V e a m ien. 97 

| | EY 3 10. 1 


lem. 97. 


4 The ten! wh Book 7 
„ de een 

See the following Scheme. 

The ſquare of a firſt medial reſidual line AB (AC 


BC) applied to a rational line DE, make 1] 
breadth DG a ſecond reſidual line. wi 1 


a hyp. SBGBouppoſing the ag oy. Lemma; berauſe AC 
b lem. 97. and BC a are r Y., » thence ſhall DK (ACq + 
10. BCq) be TLACq. C 'wherefore DK is wy. d -_ 


c 24. 10. fore DL is þ Ta. DE. e allo GK (2 ACB) is þ 
d 23. 10. F therefore GL'is þ TL DE; g wherefore BI. U. 
e hyp. and GL. B But DLq wt GLq. k therefore DG is a 
ſcb. Tz. 10. reſidual line: and becauſe DL is N. / DLq - 
f 21. 19. GL q; m therefore ſhall DG be a TRAN reſidual 
: 13. 10. Which was 70 be demonſtrated. ä 


F PROP. 0 


10. 
k 74. 10. The ha uare of a ſecond 
1 lem. 97. medial 557 dual line AB 
10. (AC — BC) applied 10 0 
m 2. def. || rational line DE, mokes 
85. 10. _._ the breadth DGa third 
„ reſidual line. 
A 23. 10. 1 Again DK is 60. 6 


b lem. 26. N wherefore DL is g N. 
1 2 ＋ IIK DE. alſo DGK (Nas 
cn 6. & a whence GL is 5 TL DE. 5 likewiſe DK N. 
10. 10. GK, c wherefore 51 Y. GL. d but DLqT.GLq. 
d ſcb. 12. e therefore D' is a refidual line, and that of f the 


10. third order, g becauſe DL A. / DLq— GL. 
e 74-10. Which was 0 be demonſtrated, 95 
n | 
. „ 
5 15 97. 1 See the following Chak. : 


The ſquare e of. a Minor line AB(AC—BC) a plied 
ꝛ0 a 1 ae line DE, makes. the breadth DG 4 fo 

reldual. | 
As 


* 
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As before, ACq+BCg, that is DK, is py, 4 thete- a 21. 10. 
fore DL is p MDE. but the rectangle ACB, and }yp, 
ſo GK (2 ACB) * is uy. h wherefore GL is f N. bz. ro. 
DE. c therefore DL. H. GL. d but DLqt GLyq. c I3. Io. 


and becauſe & ACq-BCg, e thence ſhall DL be d „„ 


T. / DLq-GLq. f therefore DG has the con- 10. 
ditions required to a fourth reſidual. Vhich was e lem. 97. 
to be demonſtrated. 5 "en. 


| PROP. CIL Es $0 | 
See Scheme 100. 5 | 


The ſquare of a line AB (AC—BC) which makes 

with a rational ſpace the whole ſpace medial, applied 

10 a rational line DE, makes the breadth DG a fifth 

rehdual lines 1 8 ES Cn 
For, as above, DK is uy. a wherefore DL is þ 21 _ 

N. DE, alſo GK is py. b whence GL is f & DE. ? 27+ 10. 

e therefore DL. GL. d but DLqa GLq. More. © 75 BS. 

over DL e NV DLq-GLyq. wherefore DG f is d ſeb. 14. 

a fifth reſidual. Which was to be demonſtrated, 10. 


„„ e lem. 97. 
PROP. CI. | 
| Se the Selene propane 8 


The ſquare of a line AB (AC—-BC) making with a 

medial ſpace the whole ſpace medial, applied to a ratio- 

** DE, makes the breadth DG a fixth reſidu- 

al line . 3 | 
As above, DK and GK are wa; a wherefore DL ,,, 10. 

and OL are þ H. DE. alſo DK UH GK. ewhence. p hyp. and. 

DL A. GL. d therefore DG is a reſidual, & And lem. ). 10. 

whereas ACq N BCgq. and ſo DL A / DLq— 5 

GLq, e therefore DG ſhall be a ſixth relidual. 4 74. 10. 

Which was to be demonſtrated, «© 6.def85, 

1 ES. OY ER 0 | Sos 


* „ 0 . 


. | 
f 5. def. 8. 


I 
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P R 0 P. CIV. 
A — | — 0 4 night line DE Aid 
+  ſuable in length to a1efidy. 
» — 1—1 a4 AB (AC - BC) wit ſelf 
— 2 alfo a reſidual, and 4 "a 
4 . . 
Lemma. | 


mY AB. DE: AC. DF. and ABD DE. 3 
I lay AB + EC a DF - EF. For AC. PCa* 
DE. EE. therefote by addition AC+BC. BC::DF 
EF. EF. therefore by inverſion AC + BC. DF- 
"ib £6. EF :: BC. EF. a but BC er EF, therefore AC 


LT” BC * DF EF. Vpich was 16 be dem, 


b 10.10, @ Make AB. DE:: AC. DF. b therefore AC + 
1 Id 6. BC 0. DF- EF. therefore ſeeing AC+BC cis a 
b lem. 1085 binomial, d DF AEF hall be a binomial tba, and 
10. of the fame vroer. e Wkrrefote BF EF 4 teſi- 
Cc hyp. dual of the fame order with ws. N was 
d 7. 10. to be demonſtrated, 3 


10 . R 0 P. cy. 


A Boa G5 4 right line DE commenſurab!: 
— } to U medial reſidual line AB (AC — 
—— | .-- BC) s it ſelf a medial reſidual, and 

5 D 3 FP F the ſame ordey _ 
I Du Again a make AB, DE:: AC. 


blen. 103. DF. n end! AC + BC U DF + EF. c therefore 
ba DF-+EF is a bimedial of the ſame order with AC 


e 68. 10. +BC, d and contequentty DF- EF ſhall be a me- 
d 75. and dial retidual of the fame order with AC - — Fr 
76. 18. Which was tn be lags toes a 5 


PROP. 


* 
b. 


' DF. A then is 0. 50 U. b 


4 line making with n medial © 
ſpace the whote ſ pace medial. 
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PROP. . 
tg by line DE commenx A 3 6 8 


arable to a Minor line AB —— 1 


. 222 


(AC—BO) & it elf tl a e r 
iner MM Bol 


1 


end P bb 0.0 a lem. tcʒ. 
bis a Major line ; c therefore Er if 0 
Major line 3 4 and conſequently DF — EF a blyp. 


Make AB. DE. 


e e, 10 1 op nee ene © 6g. to. 


tin 0 0 4 ak 2 4 77. 10. 
. Uk ine DE 3 ok 
t ear CAC — BO) which 


makes with a xationil-ſpace the 5 * 1 
whole ſpace medial, w 3t beef ot. 12H} 


ſo a line mabing wits 4 rational Tpace the TY os: | J 


medial. 


For; avcordingly asimthe-former; cvit-may ew 
DF-+EF to contain 1 2p . and . a | whence a 17 8, 10. 


= DF— EF! is a "Live ma 


* : hy 


e K 0 P. un 
4 Abe line DE 3 K mes 


Jie to a line AB (AC - BC) * Ds. i — 5 
_ whih\with\a medipl. ſpace maker Fr - 


e 9 7 8 


LIES : os 3 + 


For according to the 3 Dp EF nal n 


contain in power 2 U. 1 therefore. Df. . ſhall a LE 10 
be, r 55941. el: Ine mT «| Eo 


Bt ir \ * 
, e » 


14 


* - + þ FI 72 Ny * 1 f | 
a 2 = ; 4 Pls 5 4 4 1 7 [ * 
5 # 4 vY% . 4 R J 24 PLE a 

1H ESF\e!Þ you <, firs ta : . 

AV EL ebe bis 3 * RC 0 b. 
N 5 1 8 Je WES CE. 75 

N - > ; 1 1 n ES. — q 
; * 89 KY 44 7 1 * ET: ; 


1 d 23. 10. 


k 4.83. 
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: DN. 


— 


bs 1 Bbeing taken from a 
. I . rational reckangle A 


A 2 5 ET theſe iwo irrational 
mines. viz. either a neſidual line, or à Minor line. 
Upon CD 5 make the rectangles CL=A+B, and 


B. the right line H 


power the | ſpace te- 


©: 
. 
, * 
. C * 
= 
FRY 
. C N F v 
* EY » 
- 


2 1.40 1. FI=B. whence CE a=A= Hy. wherefore becauſe 


b Iyp. and CI h is p.. c therefore CK is ß N. CD. but being 
conſis, kl is uy, d ſhall FK be ß N. CD. e whence C 
c 21. 10. A. FK. f therefore CF is a reſidual line. Where - 
fore if CK be u. / CKq - FKq, g then CF ſhall 
e 13. 10. be a firſt reſidual. Y therefore / CE (H). is a reſi- 


f 74. o. dual line. Bur if CK TI „CK q- FKq. k then (T 


g 1. de, 85. ſhall be be a fifth reſidual; and conſequently H (/ 
- 


Cb) {ſhall be a Minor line. #bich was to be den. 


Si. 435 


4 4 5 ; = 0 7 « * 4 * 
: #2 4 TE SSI ILA n n $-} 
4 0 Fo | 8 2 
; ; 4 T7 8 4 
P. 49. . „% | % <S0p 44 
, . 8 4 * +» wy 8 


195. 10. See the preceding Scheme. 


namely, either a firſt medial veſidual line, on à line 


| a hjp, and making with a rational ſpace the whole ſpace medial. 


conſis, Upon CD the propounded p make the tectan- 
e zz. to. gles CI=A +B, and FI B. @ whence CEA 


d 21. 10. Hg. Therefore becauſe CI n is h;; c ſhall CK be 
e 1}. c. þ E. CD. but becauſe FI is gv. dthence FK pa. 


f 74H. CD. e whence CK N. FK. F therefore CF is a te- 
g 2 def. 85. ſidual, g and that a ſecond, If. CK a: K- 
10. TK. b they H (J CE) is a firſt medial reſidual. 


hg. ic. But if CK . CR —FKq, k then ſhall CF bez 
| KK% 5. def, fifch reſidual; and! 


85 19. bx a line making wy withpy. Which was to be dem. 
en DJ 


FR + | 4 medial relangle 


4 - which containeth in 


I : maining A, is one of 


A national redangle B being taken away from a me- 
dial rectangle AB. or her two irrat ional lines ave made, 


coplequently H (/ CE) hall 


COD — — ß c ORLTD >> 


LY 
Cy 
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FNr. l.. 
oy See the ſame Scheme, 

A medial ſpace B being taken away from a medial 

ſpace A+B, which is incommenſurable to the whole A 

B, the other iwo irrational lines are made, viz. ei- 

ther a ſecond medial veſidual line, or a line making 

. with a medial ſpace the whole ſpace medial. 

Upon CD p make the rectangles CI A= B, and 

FIB. a wherefore CE=A=—Hq. Becauſe there- a 3. ax. 1. 

fore CI is wy, b thence CK is þ N. CD. and in b 2, 10. 

like manner FK þ UN. CD. Likewiſe becauſe Cl c c byp. : 

Fl, d therefore CK a. FK. e wherefore CF is d f. 10. 

a reſidual, f namely a third. If CK H. / CKq= e 74. 10. 

FKq, g,whence H (CE) ſhall be a ſecond medial f 3. def. 85. 

reſidual, but if CK N. CK -FKq Y then ſhall 10. 

CF be a ſixth teſidual. k where tore A ſhall be a line 5 94. 10. 
1 


making wy with A. Which was tobe demonſtrated. n 6. 4ef. 8 5. 
A reſidual line A is not the A BUST on pow 
ſame with a binomial line. DO E . 

Upon BC propounded þ R 
make the rectangle CD=" | _ | 
Aq. Therefore ſeeing Ai | 
a reſidual, a BD ſhall bea 1 "2 0B. 1% 


firſt reſidual, to which len = 

DE be the line congruent or that may be adjoined. b 74. 10. 

b wherefore BE, DE, are 5. Y.. c and BE Tx EC. c.. def. 8. 

If you conceive A to be a biomial, then BD is a 10. 

firſt binomial, whoſe names let be BF, FD; and d 37. 10 

let BF be FD. d therefore BF, FD are f Y.; and e I. def. 48. 

BF ea. BC. therefore ſince BC N= BE, f ſhall BE 10, 

be BF. g and thence BET. FE. hb therefore FE f 12. 10. 

is 5. Likewiſe becauſe BE KI. DE, k ſhall FE be g cor. 16. 

TL DE. 7 wherefore FD is a reſidual, and ſo FD 10 

is p. but it was ſhewn ß. which are repugnant. h ſch. 12 

therefore A is falſly conceived to be a bmomial. 10. 

Which was to be demonſlrated. 5 K 4. 10 
1 The 174. 10. 


Sys of right lines, whoſe 2 are applied 10 


7 he ranch Book os. 


T be names of the 13 irrational tines em 1. 


from anathey. © 
1A Medial as. 
2. A ee line; of which h there a are RUE he A 


. K rh biinedial line. 
4. A ſecond bimediat. 
5. A Major line, 


6. A line containing in pk power 2 enkional tus 


perficies, anda medial fuperſicies, 


7. A line containing in power two medial ſu. - 


..-+. Perficies.;  - 1 
5 - A refidual line; 50 of which there a are allo fir 
9. A firſt medial refidual hne. e 
10. A ſecond medial reliduet: line. 11 
11. A Minor line. 


= 12· A line making with a rational ſoperfices 


tte whole ſuperficies medial. 

My 23. Aline making with a medial ſuperficies 
the whole ſuperficies medial. 
Being the differences of breadths do argue ons 

rd» 
monſtrated in the preced; Pro» | 


tional line, and it is 


poſitions that the breadths which ariſe from applying of 
the ſquares of theſe 13 lines do differ one from another, 
it evidently follows that theſe 13 lines 4⁰ 900 Ahe 
one Pon! another. 


PRO P. CklII. 


1 2. E G_ÞF Ti uns , 


— tional line A applied 

t a binomialBC (BD | 
l + DC) makes tle 
rt breadth EC a reſidual | 
line, whoſe names EH, 
Q, are commenſurt- 
le to the names BD, 
Dc, of the hinomi 
oy line, and in the oy 

Laban, E 2 
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CH. DC:) and moreover, the reſidual line EC which 
is made, is of the ſame order with BC the binomial, 5 
Upon DC the leſs name a make the rectangle DF a cor. 16.6. 
— Aq = BE. whence BC. CD 6 :: FC. CE. there- b 14.6. 
fore by diviſion, BD. DC:: FE. EC. And whereas 
BD e DC, d thence FE ſhall be c EC, Take EG c hyp. 5 
— FC, and make FG. GE:: EC. CH. Thien EH, d 14. 5. 
and CH ſhall be the names of the reſidual EC, 
whereunta all is agreeable that is propounded i 
the theoreme. Far being that by addition FE. 
GE (ECG) 75 EH. CH, therefore FH. EH $54 EH, e 12. 35 
CH f:: FE. EC f: BD. DC, wherefore ſince BDg f before. 
DC. 5 thence ſhall EH be J- CH, hb and FHꝗ g byp. 
N. EHq. Therefore becaule FHq. EHq K:: FH. b io. 10. 
CH. þ ſhall FH be Ta CH, land io FC u. CH. k cor. 20.6. 
Morteaver CD gisp,and DF (Aq)g is fy. m there- | 16. 10. 
fore FC isp, N. CD. whenceallo CH ts þ a. CD. m 2c. 10. 


therefore EC is a xefidual line, to which CH may ro, 
be joined, Furthermore EH. CH f : BD. DC, and 0-74, 10. 

ſo by inverfion EH.BD : ; CH, DC. whence becaule 

CH f NH. DC, p ſhall EH be T BD. But ſuppoſe p 10. 10. 
BD U. 4 BDq — Dog. LR" ſhall EH be i. q 15. 10. 
EH — CHq. Alſo if BD N. p propounded, f 12. 10. 
then ſhall EH be tu. to the amep. that is, if \ 1, df. 48. 
BC be a ſirſt binomial, 4 EC ſhall be a firſt refidual, zc& 
In like manner, if DC be to the xl. propounded, t f. def. 88. 


;, then is CH N. to the ſame 5. u that is, if BC 10. 
be a ſecond binomial, x EC ſhall be a ſecond te. u 2. df. 48. 
ſidual: and if this be a third binom. then that 10. 
ſhall be a third reſidual, &c. But if BD be H / x2 def. 85. 
BDq — DCaq, y then ſhall EH be . YEHqꝗ— zo, 

CHq. therefore if BC be a 4, 5, or 6 binomial, y 5. 10. 
EG ſhall be likewiſe a 4, 5, ar 6 teſidual. Which © 


vas to be demonſtrated, 


Re PROP. 


u therefore EH, CH are p and J., as before. o n ſch tz, 


d 19.5. 


The tenth Book of 


+ "O.R QF: EUV: 


The ſquare of a rational 
E line A applied to à ref.. 
dual line BC (BD — CD) 
makes the breadth BE a 
* Binomial ; whoſe name: | 
BE, GE are commenſura. 

Dle to the names BD, BC 
22 of theneſidual line BC, and 
: D — N in the fame Proportion, 
and moreover, the binomial line which is made (BE) 
5 it of the ſame order with the reſidual line (BC. 
a cor. 16.6. 4 Make the rectangle DF = Ag. and BF. FE 
b 12.6. :: EG. GF. whence for that DF = Aq CE, 
c 14. 6. therefore BD. BC :: BE. BF. therefore by convet- 
10. c. ſion of proportion BD. CD :: BE. FE :: EG. GE 


3 ehypy, ©: 4 BG. EG. but BD e N. CD. f therefore BG 


= 44 10. Y GE. therefore becauſe BGq. GEqg : : BG. GP. 
2 cor. 20.6. Þ ſhall BG be TL GF. k and fo BG N. BF. more- 
10. 10. over BD e is p, and the rectangle DF (Aq; e is py! 
k cor. 16, therefore BF is þ NA. BD. m therefore alſo BG is 
„ N. BD. u therefore BG, GE are p N.. o where- | 
121. to, fore BE is a binomial. Laſtly, becauſe BD. CD | 
m 12. 10. ©: BG. GE. and inverſely BD. BG :: CD. GE. and 
n ſch. 12. BD Ta BG. p thence ſhall CD be N. GE. there. 


10. fore if CB be a firſt reſidual, BE ſhall be a firſt | 
1 37. 10. binomial, &c. as in the Prec. therefore, &c. | 10 | 


p 10. 10. 


PR OP. 


Eucripg's Elements. ogg 
RO. xv. py 


” a ſpa ace 4B be 1 under a refdual line 4c 5 
(E HE) and a binomial CB, whoſe names CD, 
DB are commenſurable to the names CE, AE, of the 
reſidual line, and in the ſame proportion (CE. 4E: 
CD. DB) then the right line F which contameth in 
power that ſpace AB, is irrational. 5 
Let G be ß. and make the rectangle CH=Gq; 8 
athen ſhall T7 (HI — IB) be a refidual line, and . 
Hle CD bac CE, and BI N DR. a and Hl. 2113. 10 = 
BI:: CD. DB B: CE. EA. therefore by inverſion Þ Hp. 
HI. CE :: BI. EA. c therefore BH. AC:: HI. CE c 19. 5. 
:: BI. EA. wherefore ſince d HI Nl. CE, e thence d 12. 10. „ 
BH TL AC. f therefore the rectangle HC TL BA. e 10. 10. 
But HC (Gq b is py. g therefore BA (Fq) is pl py. f 1. C and 
and comeguently Fsp. Which was to be dem. /c. tz. 
r : 10. 
Hereby it appears that a rational ſuperficies may 
be contained under two irrational right lines. 


PROP 8 


Of a medial line 4B . . f a 
axe produced infinite irra- | ml e 
B 


tzonal lines BE, EF. &c. 
whereof none is of the 
and AD a rectangle 
con- 


ſame kind with any of the 
precedent, . 
* 40 be propounted f 


raf 
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_ contained under AC, AB. a therefore AD ISpy, 
Take BE VAD. thenBE is p, and the ſame 
with none of the former. For no ſquare of any 
of the former being applied to p, makes the breadth 
mimedial. Let the rectangle DE be finiſhed, a then 
a lem. 38. DE ſhall be py. and y conſequently EF (/ DF) 
10. ſſmall be þ, and not the ſame with any of the for. 


db. 10. mer. for no ſquare of the former being applied 


to p, makes the latitude BE. therefore, &c. 
rn cxyl.. = 


rai round ASAds | 
" ſquare figures BD, the diameter AC 
"0 W in length to the 
. V 
„ 1 * For n 
deo 24.8. B _. CE Q. Q. « therefore V. AB. 
DÞcor.24.8. ** 88 to he dem. This theo- 
teme was of great note with the ancient Philoſo- 
ſophers; ſo that he that under ſtood it nat was 
eſteemed by Plato undeſerving the name of a man, 
but father ae reckoned among Mugs. © 


| The End of the tenth Book, ng 
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Definitions. 


I. Soli 1s that which hath length, : 
breadth and thickneſs. 
IE. The term, or extreme = a ſolid | 
is 4 Superſicies, 5 


ul. Wo. line a3 
is perpendicular to a 
Plane CD, when makes 
right at gles ABD,ABE, & 
ABE, wh all the right l 
lines BD, BE, BF, that | 
touch it, and are drawn 
in the laid. Plane, | 


IV. A Plane AB, is 
perpendicular to a Plane 
CD, when the right _ 
lines FG, HK, drawn in & 
one Plane AB to the 
line of common ſection 
of the two Planes EB, 4 
and making right an- 
gles 3 do alla L 
make right angles with 
the other Plane CD. 


E, which the: e e AE makes in the 
plane CD, to the end B of the ſaid line AB which is 
in the ſame plane, whereby the angle, is acute 
ABE which is contained under the — line 
Ab, and the line drawn in the plane ES. 


| 5 to the 1 point H of the common fection 
| common ſection BE. 


in the ſame manner, when the ſaid angles of 1 in- 


longed never meet. 
under like planes equal in number. 


contained under like planes equal both 1 in multi- 
5 tude and magnitude. 5 


than two right lines Which touch one en 
| ang a are not in the lame ts ones 24 


The elevemb Book of * 


AN V. The icke 
bf a right line ABtoa 
Plane CD, is whena 
perpendicular AE is 
drawn from A the high, 
eft point, of that line 
AB to the plane CD, 
and another line EB 
drawn from the point 


VI. The 10 
of a plane AB to a 
L. plane CD, is an acute 

. | angle FGH contained 

under the right lines 

| FH, GH which being 
drawn in either of 
—D the planes AB, CD | 


BE, make right angles FHB, GB, with the 
VII. Planes are ſaid to be inclined to eie planes 


clination are equal one to another. i 
VIII. Parallel planes are thoſe which being pro l 


IX. Like ſolid figures are ſuch as are contained 


X. Equal and like ſolid figures are ſuch as ate 


XI. A ſolid angle is the inclination of more 


ed 
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A ſolid angle is that which is contained under 
more than two plane angles not being in the ſame 
ſuperficies, but confiſting all at one point. 
XII. A Pyramide is a ſolid figure comprehen- 
ded under divers planes ſet upon one plane (which 
is the baſe of the pyramide,) and gathered toge- 
Fiber !.. 0 tne 
XIII. A Priſme is a ſolid figure contained under 
planes, whereof the two oppoſite are equal, like, 
and parallel; but the others are parallelograms. 
XIV. A Sphere 3s a ſolid figure made when the 
diameter of a ſemicircle abiding unmoved, the 
{ſemicircle is turned round about, till it return to 
the lame place from whence it began to be 


moved. „„ 

i d 0 RS 
Hence, all the rays drawn from the center to the 
luperticies of a ſphere, are equal amongft them- 


12k OWE ET] HOY „% XXX 
XV. The Axis of a ſphere, is that fixed right 
live, about which the ſemicircle is moved. _ 
XVI. The Center of a ſphere, is the ſame point 
with the center of the ſemiciicle. BY 
XVII. The Diameter of a ſphere, is a right 
line drawn through the center, and terminated on 
either ſide in the ſuperficies of the ſphere. _ 
XVIII. A Cone is a figure made, when one fide 
1 a fectangled triangle (viz. one of thoſe that 
ntain the right angie) remaining fixed, the trj- 
angle is turned round about till it return to the 
place from whence it fiift moved. And it the 
txed right line be equal to the other which con- 
uineth the right angle, then the Cone is a tectan- 
fled Cone: but If it be leſs, it is an obt uſe-an- 
gled Cone; if greater, an acute-angled Cone. 
XIX. The Axis of a Cone is that fix'd line a- 
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dout which the triangle is moved, 


Wb © #, 


ſides in tneir motion. 


Dye eleventh Boot af 
XX. The Baſe of a Cone is the circle, whichi; 
_ deſcribed by the right line moved about. 

XXI. A Cylinder is a figure made by the moving 
round of a right-angled para lelogra m, one of the 
 fides thereof, {namely which contain the right an. 

_ gle) abiding fi xd, till the parallelogram be tuned 
about to the ſame place, where it n to move. 
XIII. The Axis of a Cylinder is that quieſcent 

right line, about which the baren eng is turned. 
XXIII. And the Baſe of a Cylinder are the 
circles which are defcribed by the two oppoſte 
XXIV. Like Cones and Cylinders, are they, 
doth whoſe Axes and Diameters of their Baſes 
XXV. A Cube is a ſolid figure contain. 
ed under fix equal ſqu are. 

XXVI. A Tetraedron is a ſolid figure contain. 
ed under four equal and equilateraltriangles Bf 
XXVII. An Octaedron is a ſolid figure contait-· 
ed under eight equal and equilateral triangles. 
XXVII. A Dodecaedron is a folid figure eol- 
tained under twelve equal, equilateral, and equi- 
angular Pentago ne. „ 
XXIX. An Icoſaedron is a ſolid figure contain. 
ed under twenty equal and equilateral triangles, / 
XXX. A Parellelipedon is a ſolid figure con. 
tained under fix quadrilateral figures, Wherof f 
thofe which are oppoſite are parallel. 

XXI. A ſolid figure isTaid to be inſcribed 
_ a ſolid figure, when all the angles of the figure . 
Acribed are comprehended either within the angles 
or in the ſides, or in the planes of the figur 
wherein It is inſeribee gd 
XXXII. Likewiſe a ſolid figure is then faidto 
be circumſcribed about a ſolid figure, when ei 
ther the angles, or ſides, or planes of the cireum 
leribed figure touch all che angles of the figute 


which it contains. 


PROPOSITION. I. 
One part AC of a rw Hine. A 6: 
cannot be in a plane ſupeficies, 2, 
and another part CB elevated up-. þ 

Produce AC in the plane dini: — 
realy to F. If you conceive CB to be dawn 
trait from AC, then two right lines AB, AF, 
have one common legment AC. a Which is im- 


n 


PROP, Il. 


If two right lines AB, (0, 9 
4 — they are in the 
ſame plane : And every triangle © >< E 
DEB is in one andthe ſame plane, 

For imagine EEG, part of © © 

the triangle DEB, to be in one plane, and the 

part FDG; to be in another, then EF part of the 
right line ED is in a plane, and the other part 
elevated upwards. a Which is abſurd. Therefore _ 
the triangle EDB is in one and the ſame plane; 
and ſo allo are the right lines ED, EB; 2 where- a 1. 11. 
fore the whole lines AB, DC, are in one plane. 


; 


Mic li was to be demonſtrated. 
| ; 1 p RO P. III. 1 5 5 
1 If two planes 4B, CD, cut am 


dne the other, their common ſe- 
= cn EF is a right line. 

1 If EF the common ſection . 
be not a right line, a then in . : 

the plane AB draw the right line EGF. a and in 4 1+P%f-1e 
the plane CD the right line EHF. therefore two 


b Which is abſurd. 
PO W PROF. 
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OO The eleventh Bobk of 
XX, The Baſe of a Cone is the circle, which it 


deſcribed by the right line moved about. 


XXI. A Cylinder is a figure made by the moving 


round of a right-angled parallelogra m, one of the 
ſides thereof, (n 8 


amely which contain the right an. | 
gle) abiding fix'd, till the parallelogram be turned 
about to the ſame place, where it began to move. 


XIII. The Axis of a Cylinder js that quieſcen 
wy line, about which the parallelogram is turned. | 


XIII. And the Baſe of a Cylinder are the 
circles which are deſcribed by the two oppoſite 


ſides in their motion. © 1 l 
XXIV. Like Cones and Cylinders, are they, 
both whoſe Axes and Diameters of their Baſes 
n VPV 
IXIXXV. A Cube is a ſolid figure contain. 
ed under fix equal ſquares. e 
XXVI. A Tetraedron is a ſolid figure contain Wil / 
ed under four equal and equilateraltriangles. 
XXVII. An Octaedron is a ſolid figure contait- 
ed under eight equal and equilateral triangles. i 
XXVII. A Dodecaedron is a ſolid figure col - f 
tained'under twelve equal, equilateral, and equi- T 
angular Pentagones. i ; 
XXIX. An Icoſaedron is a ſolid figure contain. t 
ed under twenty equal and equilateral triangles. a 
XXX. A Parellelipedon is a ſolid figure con. f 
_ tained under fix quadrilateral figures, whereof # 
thole which are oppoſite are parallel. 
XIXXI. A lolid figure is [aid to be inſcribed 
2 ſolid figure, when all the angles of the figure Mz 
1cribed are comprehended either within the angles, 
or in the ſides, or in the planes of the ſigus f ” 
"wherem It 15 -mnleribed. oooh 4 
VXXXII. Likewiſe a ſolid figure is then ſaid to 5 
be circumfcribed about a ſolid figure, when ei! ; 
ther the angles, or fides, or planes of rhe circung Fa 
ſcribed figure touch all che angles of the figua *: 
. which it ont is 8 4 
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« One-tark ofC-of a: riekt lie I Ao 
cannot be in a plane ſuperficien & BE 1 © 
and another part CB elevated up- Af 
„„ mayo i no 
Produce AC in the plane din — 
rectly to F. If you conceive CB to be drawn 
ſtrait from AC, then two right lines AB, AF, 
have one common ſegment AC. a Which is in- 0. 7 1. 


PROP, U. 


If two right lines AB, CD, 
tut one anot her, they are in the © 
ſims Nee And every triangle 
DEB is in one andthe ſame plane. g 
Fot imagine EFG, part of K 


the triangle DEB, to be in one plane, and the 
part FDG; to be in another, then EF part of the 
right line ED isin a plane, and the other pare 
elevated upwards. a Which is abſurd. Therefore 
the triangle EDB is in one and the ſame plane; 
and ſo allo are the right lines ED, EB; a where- 


fore the whole lines AB, » Are in one plane. g 


Which was to be demonſtrated. 
"PROP. l. 
„% ly eG ag 


one the ot her, their common ſe- 
dion EF is a right line, Ex 
I EF the common ſedtion *= 
be not a right line, a then in | 


8 


the plane AB draw the right line EGF. a and in 4 1. paſt. 1. 


the plane CD the right line EHF. therefore . 

night lines EGF, EHF include a [uperficies, ) Fg 

7 es OD b 606d. 
P R OF. 
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735 
KT 


„ Dae eleventh Book of 
PROP. IV. 

„„ 83K TIF arightline EF beat right 

angles erededupon two lines AB, 


” Ic CD, cutting one the other, at 
A * the common ſection E; it ſoal! 


mo | | alſo be at right angles to the plane 
6 H ACBD drawn by the ſaid lines, 
I Aq-- Take EA;ECG, EBUCED, © 
1 s qual one to the other, and 
5 D my — B join the right lines AC, CB, 
„ BD, AD. draw any right line GH through E, and 
a2 conſtr. join FA, FC, FD, FB, FG, FH. Becauſe AE is « 
b 15. 1. — FEB, and DE a EC, and the angle AED b 
8 4. 1. CEB, c therefore AD is = CB, c and likewiſe AC 
_ dſch.34.1 PB. à therefore AD is parallel to CB, d and AC 
E29. |» to BD. e wherefore the angle GAE — EBH, and 
fconſtr the angle AGE = EHB. But alſo AEf = EB. g 
8 26. 1. therefore GE = EH, g and AG — BH. whence 
641. by reaſonof the right angles, by the hyp. and ſo 
aeequal, at E, 5 the baſes FA, FC, FB, FD, are 
 .___ equal. Therefore the triangle ADF, FBC, ar: 
K 8. 1. equilateral one to another. k and thence the angle 
DaF = BCE. Therefore in the triangles AGF, 
14.1. FBH, the ſides FG, FHI are equal; and lo by 
cConlequence the triangles FEG and FEH are mu- 
m8. 1. tually equilateral. m therefore the angles FEG, 
no. def. 1. FER are equal, and n ſo right angles. In like man- 
© nNer, FE makes tight angles with all the lines 
o 3. de. 11. drawn through E in the plane AD, BC, o and is 
5 therefore perpendicular to the ſaid plane. 


ron 


r *. ⅛ Gs f.. En ln 


) ni 


FC; a and AD, AE, are in one f 


f two night limes AB, DC, be 
erected perpendicular to one and the 
ſame plane EF, thoſe right lines E 


__ EveLi! pes Elements. 271 
PROP. v. 5 


If a right line AB be erected per- 
pendicular to three right lines AG, © 
AD, AE, touching one the other F 
at the common ſedt on, thoſe thee | 
lines are in the ſame plane. 
For AC, A D, 4 are iu one plane 


E 
G 
1 * 4 
plane BE. which if you conceive to be ſeveral | 
planes, then let rheir intetlection þ be the tight b 3. 11. 
line AG; thetefore beeauſe BA by the Hyp. is 
perpendicular to the right lines AC, AD. c and ſo © 4. 11. 
to the plane FC, d it is allo perpendicular to the d 3. def. f r. 
right line AG. row weep that AB is inthe 
ſame plane with AC, AE) the angles BAG, BAE, 
are right angles, and conſequently equal, the part 
and the whole. Which is abſurd, 


PROP. vi 


43, DC are parallei one to the o- 

VVV „ 
Draw AD, whereunto let 

DG—& Baht. petpeadicular in is 

the plane EF, and join BD, BG, AQ. Being in the 

tiiangles BA D, A, the angles DAB.AD3 4 1b. 

right angles, and AB b=DG, and AD is common. 1 


c therefore BY is g AG. whence in the ttiangles 5 


AGB,BGD, equilatetal one to the other, the an. * 

gie BAG is d<=BDG; of which being BAG is @ 4 8 | 
light angle, BDG ihall be ſo alfo. but the angle 5 
GDCis luppoſed rigi t, therefore the tight line GD — 
is perpendicular te th. three lines DA, DP. CD. 

e which are taercior: in the lame plane f wh reill-; 1 
AB is. Wherckote fine: ABE a CD are in the lame f 1 
155 _ tre 1 1 angles BAD, COA, ate =” 
night angles, g AB and LD {hall be parallels. „8 5. 
bie NA.. 75 17 demonſi rated. 8 wy * 
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Let the plane in 


The eleventh Book of 


18 , 
F there be two parallel right 


lines AB, CD, and any points F, 
P, be talen in both of them, the 


line EF which is joined at theſe 


F Points, is in the ſamt plane with 


the parallels AB, CD. 
which AB, CO, are, be cut by 


another plane at the points E, F. then if EF is not 


in the 


plane ABC, it ſhall not be the common 


ſection. Therefore let EGF be the common ſection; 


a . 17. which a then is a 
20. 


abſurd, 


{ tar to the ſame plane EF. 


right line. therefore two right 


lines EF, EGF, include a ſuperficies, b Which is 


PROP. vil. 


If tene be two parallel right 
lines AB, CD, wheneof one AB, n 


— - Perpendicular to a plane EF. then 


che other CD ball be perpendicu. 


The preparation and demon- 
ſtration of the fixth of this 


Book being transferr'd hither; the angles GDA, 


and GDB are right angles: a theretore GD is 
” perpendicular to the plane, wherein are AD, DB 
b 7. 11. Cin whichallo AB, CD, are.) c therefore GDis 
ce 3,Jef.rx, perpendicular to CD. but the angle CDA is allo 
d 9. 1. 42 right angle. e therefore CD is perpendicular 
" E 4. 11. 0 the plane EF, inch was to be demonſtrated. AY 


85 * 


RO. 


paraliel to the ſame right line EF, E 


| AB, EF, draw HG perpendicular to EF; allo in 1 
the plane of the parallels EF, CD, draw IG per- Hark 


lines ED, DF, touching one another, and B 
not being in the ſame plane, thoſe right | ] 1 
lines contain equal angles, BAC EDF. © 
Let AB, AC, DE, DF, be equal MER 
one to the other, and draw Ab, Bc, 1 = 
EF, BE, CF. Being AB, DE, a are * F a byp. and 
parallels and equal, & alſo BE, AD, are parallels conſtr. 
and equal. In like manner CF, AD, ate patallels b 33. 1. 


n 367 rac — 
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VP WT 
_ Right line: (4B, CD) which ave A. + * 


t not in the ſame plane with it.. Þ Tren! 


are alſo parallel one to the otber. r 


A 


= 


In the plane of the parallels . 


pendicular to EF. a therefore EG is perpendicular 2 4. 11. 
to the plane wherein HG, GI ate; and AH, Cl ate b 8. 11. 
perpendicular to the lame plane. c therefore aft 


C 6. 11. 
and CI are parallels. Vhich was zobe demonſtrated, 


PROP. Xx. 


If tw "OW lines AB, AC, tourbins A by 
ont another he parallel to two other right N 


1 4 | | 


and equal; c therefore alſo BE, FC, are parallels c 2. ax. r. 


and equal, 4 Therefore BC, EF are equal. Where. and 30. 1. 
fore ſince the riangles BAC, EDF, are of equal d 23. 1. 
des one to the other, the angles BAC, EDF e e 8. 1. 
mall be equal. FPhich was to be demonſtrared. | 


From a point given on high 4 D K Aw 


70 draw a right line Al perpendi- BY NX 
cular to a plane below BC, 1 VV 
In the plane BC daw any _ ELM]. 


line DE; to which fiom the K E L A 


point A a draw the perpendicular AF, and 5 like- 4 12. t. 


The. eleventh Book 4 


5 wiſe FH in the plane BC cutting the ſaiJ line DF 

| a 12. 1. at F; a then let fall AI ſhall be perp ndicular to 
15 FH. Which Al ſhall be Pperpend.cular to the 
c zi. r. Plane BC. 
For through 1 c let KIL be drawn parallel to DE. | 
At. Becauſe DE 4 i is perpendicular to AF, and FH, 


1 12h F 11. © therefore DE ſhall be perpendicular to the plane 


j def 1 t. IFA. and fo alſo KL f is perpendicular tothe ſame 
R conſtr, lane. 9 therefore the angle KIA is a right angle. 


1411. but the angle Al F is allo h a fight angle. I there- 
e R to the plane C. Vbich 
88 v to he done. 
BEAST PROP. Ill 
_” F . I a pline given Bc, ata 
E ; point given therem 4, to end a 
VVV 7 Pen pendicular . 
t. l. TY From ſome point without the 


plane, D, a draw DE perpendicu- 


d | 31. 1. | Jay to 8 ſaid plane BC, and joining the points 


: *eR. 2x3, AJ E, by a line AE, b draw AF parallel to DE. 
. ce it is apparent that AF is perpendicular to the 
plane BC. Which was to be done. 

This and the preceding problem are practically | 


performed by applying two Squares to the * 
given ; ee by 4. 11. 


oo R 0 p. xm. 

go - a point given Ci in 4 . 
_ given AB, two right lines CD, 
CE. cannot be erected perpendi- 


1 cular on the ſame ſide, 
* For bath CD, and CE 


N 6. IT. h a a ſhould then be perpendicu- | 
Jar to o the plane AB, and cunſequently parallels ; 
Ta hich is e to the d<tinition of n 
ines. 


PROP. xv. OT 


Planer CD, FE, to which the fame & 
right line AB is perpendicular, are pa "on 
e TS] AW 
If you deny this; then ler the 
planes CD, EF meet, ſo that their 
common ſection be the right line 
GH. in which take any point I, | 
draw to it the right lines IA, IB, IAI 


9 


in the ſaid planes. whereby in the triangle —_ ; 
two angles IAB, IBA a are right angles. b Ve 2 H. and 
/ /// one LL Cd 


Ti two right lines AB, 40, touching 
one the other, be parallel to twoo- A 
tber right lines DE, DF, touching RT 
one the other, and not being in the 
ſame plane with them, the planes 

_ BAC, EDF, drawn by thoſe right 
lines are parallel one to the other. 


83 PROP. 


278 5 n. elevpnc Book * 
r ROP. xvi. 


If two parallel N AB cb. . 
1 1 * cut by ſome other plane HE. 
TGP, their common ſections EN, 
Fare parallel one to the other, 
For if they be conceived to 
| be otherwile ; being io the 
lame plane that cuts them, | 
they will meet ſome where, if 
„ = produced; ſuppoſe in I ; 
N . beter FS ha the whole lines HEI, FGI « ae 
* *. in the planes AD, CP, being produced, the planes 


514 alſo ſhall meer. contrary to the Hyp. 


PROP. XVII. 


T two right lines ALB, CuD, Fa _ 
157 parallel planss EF, GH, IK; they 
all be cut porportionaly, (AL. L. 
ll MD,) 2 

Let the right lines ay BD, be 
| Ara in the planes EF, IK; as allo 
A paſſing through the plane GH 
in the point N. and join NL, LM. 
„ oh planes of the triangles ADC, ADB, make the 
2 16. 11. ſections BD, LN, and AC. NM a parallels, There- 
bus. 6. fore AL. LB.: AN. ND 55 18 . en 
8 v. e eee 


. « iY 
1 
| f 
| 2 7 : 8 . 
= EY * 4 ; { 
* 


Eucripk'“ Elements. 


plane CD, all the plane 
Let there be ſome „ 
Which was to be demonſtrated. 
1 
their line of common ſect ion 
appears by 4. def. f t. that Out of the point F there e 


PROP. XVIII. 
extended by that right cf 
line 46 (EF, &c.) ball E 
plane EF drawn by AB, making the ſection EC 
with the pans CD; from ſome point whereof H, 
| likewiſe any other lines, that are perpendicular to 
EG. © therefore the plane EF is perpendicular to c 4.def,rt. 
PROM. un. 
1ftwoplanes 4B,CD, cut- N | : 
| INF . 
EF fhall be perpendicular 10 \_X/4Y_\ 2 
the ſame plane (GH. . — 
2 — 
may be drawn in both planes AB, CD, a peipen . 
_ Cicular to the plane GH, which ſhall be a but one; , 13: 1. 


* If a right line AB ve MM. 
perpendicular to ſome — A 7 4 
be perpendicular to ib 
ſame plane C 0. 
4 draw HI parallel to AB in the plane EF; b then 2 31. 1. 
ſhall HI be perpendicular to the plane CD, and ſo b 8. 11. 
the plane CD; and by the ſame reaſon any other _ . 
planes drawn by AB ſhall be perpendicular to EF. „ 
ting one the other, he perpen- 
dicular to ſome plane GH, 
caule the planes AB, G TAME on, 
CD, are taken perpendicular to the plane GH, it 
and therefote the common ſect ion of the laid planes. 
Mich was to be demonſtrated. e. 
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OO gles, Which was to be demonſtrated. | 


De eleventh Book of 
A076 © 


If a ſolid angle ABCD be con. 
tained under three plane angles, 
54D, DAC, BAC, any two of them 
' howſoever taken are greater than 
rn nn 

It the three angles are equal, the aſſertion is e- 

vident; if unequal, then ler the the greateſt be 


823.1. BAC; from whencea takeaway BAE=BAD,and 


make AD—AE ; and alſp draw BEC, BD, DC. 
Becauſe the fide BA is common, and AD 5 = 


d conſtr. AE; and the angte BAE#+—=BAU, c thence is BE 


"C4. i» —BD. but BD+DC is de BC. e therefore DC 


d 20. 1. FEC, Wherefore ſince AD BAE, and the fide 

E. a. 1. AC is common, and DC EC. f the angle CAD 
Ff 25. 1. hall be & EAC. g therefore the angle BAD + 

3 4. 4. . CADr BAC. Which was to be demonſtrated. 


— Db Eren folid angle A is con. 
5 T tas, Yddes aſe lien 
XI four plane right angles. 
Por let a plane any-wiſe 
| cutting the fide; of the ſolid 
angle A make a many-fided 
__ — fu BCDE, and as my 
triangles ABC, xD! ADE, AEB. I denote all 
the angles of the polygone by X; and I term the 
ſum of the angles at the baſes of the triangles J. 


2 32. 1. & wherefore X-+4 right angles a=Y +A. bur being 


ſob. 31, 1. that (of all the angles at B) ö the angle ABE 


bd 20. ir. ABC Isg CBE, and the ſame is true allo of the 
J. a. 1. angles at C, at D, and at E, c it is maviteft that 


Vis . and conſequently A ſhall be = 4 right | 


BO. 


Ec ID EV Elements. 


r RO k. XXII. 


two ho wſbever taken are greater than the third, and 
the 11ght lines which contain them be equal AD, AE, 
FB, &c. then of the right line: DE, FG, HI, cou - 
pling thoſe equal 1ight lines together, it is poſſible to 
noe d k . EO 
A triangle may be a made of them, if any two be a 22. f. 
greater than the third: but they ate ſo. Ford b 23. 1. 
make the angle HCK = B, and CK CH, and 
draw HK, IK. e thence KH = FG and becauſe c 4. .. 
the angles KCI 4 C A. e therefore KI , DE. d p . 
but KIL fa HIL KH (FG.) therefore DE D Hl e 24. 1. 
FG. By the like argument any two may be f 20.1. - 
_ proved greater than the third; and conſequentiy 
4ir is poſſible to make a triangle of them. Which _ 
vu to be demonſtrated. © 


GG: eas ., 
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PROP, XXIII. 


To Jad a ſolid angle MEHIK of three. plane auþle 
„. whereaf ta homſus uer taken are grenter 


x. 11. 2þan che thid. * But it is neceſſary. that thoſe uber 


angles be leſs than four right angles. 
Make AD, AE, Bb, CF, GG, equal one tothe 
bdther; and of the lubtended lines DE, EF, FG 
2 22. tt. (that is, of the equal lines HL, IK, KH) a make 


and 24. 1. the 2 HKI; about which. þ delcribe the 
b 5. 4. circle LHKI. * But becauſe AD is * HL, e let 


* See Clz. ADq be = HLq LM. 4 and let LM be perpen- 


vitts, diecular to the place of the circle HEL and draw 
c ſeb. . 1. HM, KM, IM. Wherefore fince the angle HLM 
d 12. 11. e is a right angle, f thence is MHq'=HLq+ 
e z. def. i. LMq g = AD. therefore MH = AD. By the 


f 47. 1. ſame feaſon MK. MI, AD (that is AE, EB, &c.) | 


g conſty, are equal ; therefore ace HM = AD, and MI 
N conſtr, AE, and DEb Hl, e the angle A ſhall be 

KS. 1. HMI, k as likewile the angle IMK = B, k and 
the angie HMK = C, wherefore a lolid angle is 


made at M of the thiee given plane angles. Which | 


war to be done. AD is aſſumed to be c HL. But 
this is manif-ſt. For if AD be = or HL, then 
1 conflr, is the angle Al —=mort& HLI. In like manner 


and 8. 1. ſhall B be equal or © HLK, and C= org KLI, 
mi. 1, Wherefore A + B + C thall either equal or ex- 


Ac. 1 . ceeg four right angles. contrary to the Hypoth. there, 


1. tore rather let AD be HL. hich was to be dem. 


8 
* 
8. 
» q 4 
: 3 
N 140 I 
- — „ * 
1 
2 
1 
44 
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PROP. XXIV. 
/ ſolid AB be contain- 


ed under parallel planes, F . - 
the oppoſite planes thereof py „ 
(4G, DB, 8c.) are like N 
And equal parallelograms. | 
The plane AC cutting 
the parallel planes AG, , 5 
DB, a makes the ſections a H 2 16. 11. 
AH, DC; , 

by the ſame reaſon AD, HC are parallels. There- 

fore ADCH is apgr. By the like aigument the 
other planes of the parallelepipedon are h pgrs: bz. def. t. 
wherefore being AF is parallel to HG, and AD c 10. 1. 
to HC, c the angle FAD ſhall be = GHC. there- d 34. 1. 
fore becauſe AF d = HG, and AD A= HC. and e 7. 5. 
lo AF. AD :: HG. HC. the triangles FAD, GHC g 6. 6. 
z are like and h equal; and egnſequently the pgrs. h 4 1. 
AE, HB are like and k equal. and the ſame may K G. ax. t. 
be ſhewn of the reft oppoſite planes. therefore &. 


* 


PRO H RRV. 
4 5 NX * EX 1 . 
5 ; : *, a . * 8 
: — e , , 
. ” . * 4s 


Fa ſolid Para. 
lelepipedon 40D . 
be cut by a - plane +: I Þ 
EF parallel to the LF 
oppofice planes AD, + _ 
C; then ar the I N. 
- 2 is to the | A 
c/e BH, ſo fall : e <7 
_ Conceive the parallelepipedon-to be extended 2 36-1 4d 
on either fide. 8 Ne AE, and BK Ek. 1 def. 6. 
my put the planes IQ, KP, parallel to the planes b 24. If. 
DE. BC ; then the pgrs. IM, AH. and aDL, DG, 10. def. 
z IQ, AD, EF, &c. are a like and equal. c It. 
1 | „ where. 
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10. 25 © Wherefore the Parallelepipedon AQ is = AF: 
| 1 def. and by the ſame real, As yoo ee Bp 
5 = BF. therefore the ſolids IF, EP are as mul. 
tiplex of the ſolids AF, EC, as the baſes IH, KH, 
are of the baſes AH, BH. And it the batis IH be 
d 24. 11. C, =, KH, 4 likewiſe ſhall the ſolid IE be 
and 9 def. , = EP. e conſequently AH. BH :: AF. EC. 
tt. Vieh was to bedemonjtiated. 
e 6. def. . The ſame may be accommodated o all ſors cf 

. priſies, whence A N 3 I 


© Coroll; ; 9 


E 
rallel to the oppoſite planes, the ſection ſhall be 
2 figureequal and like to the oppoſite planes, 


GG Upon a right lin 
A" given AB, and ata 

point given in it 4, 10 
make a ſolid angle 4. 
HIL equal to a ſolid 4 
. angle given CDEF. 4 
PIES: Ss Ne Flom {hang Boer | 

2 17. 11. F a draw FG perpendicular to the plane DCE 
dul grawyhe rf bs ers DF, FE, EG, GD, CG. 
Make AH=CP, and the angle HAI = DCE, 
and AI = CE; and in the place HAI make the 
angle HAK = DCG, and AK — CG. then erect 
KL perpendicular to the plane HAI, and let KL | 
be = GF. and draw AL: then AHIL ſhall be 2 
folid angle equal to that given CDEF- For the 
conſtruction of this does wholly reſemble. the 
- framing of that, as may eafily appear to any that 1 


F 


examine it. 


AS 


* 


giren 45 todeſ cribe 


are equal to FCE, ECG, FCG, a make the ſolid a 26. rr. 


| the parallelepipedon AK, which ſhall be like to 


. If a ſolid parallelepiredon 


LE EPS EIS 


1 NO. Min. 
"Upon a right line 1 


a parallelepipedon Wor 
AK, like, and in 

like manner ſituate, _ | 
with a ſolid paralle- ARE F 
lspipedon el 38 N 
Of the plane angles, BAH, HAI, BAI, which 


angle A equal to the ſolid angle C. alſo “ make b 12.6, 
FC. CE :: BA. AH. b and CE. CG::AH. Al (e 22. 5. 
whence of equality FC. CG :: BA. Al) and fniſh 
that which is given. Wo ON TR 9 * 
For by the conſtruction, the Pgr. 4 BH is like d 1. def. 6. 
to FE, and d HI to EG, and 4 Bl to FG, & e ſo e 14. 11. 
the oppoſites of theſe to the oppoſites of them: 
theretore the fix planes of the folid AK are like 
to the fix planes of the ſolid CD, f and conſe- f 9. def. 11. 
quently AK, CD, are like ſolids. hich was to be 1 
demonſtra tem. . e e, iN RS; 


"PROP. XXVII. 


AB be cut by a plane FGCD ö / 
dawn by ihe diagonal lines. 
DF, CG, of the oppojite planes 
AE, HB, that ſolid Ab Mall be 
equally biſected 5y the pline 
ror becauſe DC, FG, are 2 equal and parallels, 2 24.1 
b the plane FGCD is a Pgr, and being a — Pers. bak 4 
AE. HB, are equal and ike, Y allo the triangles * 
AFD, G8, CGB, DFE are equal and like But 
tie Pgis. AC, AG, are equal and like to FB and 
FD. therefore all the planes of the priſme FGC- 
DAH are equal and like to all the planes of the 
peilme FGCDEB, aud c canſequengly this priſme ,. 
„ tqual to that. Wh.ch was te te den onſftiated., 9. def. 11. 
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PROP. XXIX. Ie 


Solis Ra Pads AGHEFBSCD. 40H. 
= Xt being conſtituted upon the ſame baſe AGHE, ani 
4 Le. * in the ſame height, whoſe inſiſting lines AF, Al 
i. e. Te- 47e placed in the fame nb lines 46, FL, are equa 
lie! one 10 the ot be. 
125 W For a if from the equal riſmes AFMEDI, Ob. 
* GHE, | LHCK, the common priſme NBMPCI be taka 
- K. away, and the ſolid AGNEHR be added, the br 
5. ralelepiped. AGH EF BCD ſhall be Aal 


45 nd i LI. Vbich was to be demonſtrated. 


in the fall. N R 0 a XXX. 
a IO. def. 4 | 
1 2555 
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| being conf ituted upon the ſame baſe ADBC, and in 
the ſame height, whoſe inſiſting lines 4H, I are not 
placed in the fame night lines, are equal one to the 
or e ; if * 


z 2 


For produce the right li nes HEO. GEN. and I. 


$10, Ele aud drave AP, DO: BQ CN. a then 2 34% T | 


ſhall DC; AB, HG, EF, PQ, ON be as well equal 

and parallel vne to the other as AD, HE, GF, BC, 
KL. IM. QN PO. wherefore the parallelepipe- b 29. 17. 
don ADCBPONQ fhall be equal to either para- 


conſequently theſe two are equal one to the other. 
# hich was to be demonſtrated. 


PROP. xfxt. 


APPL 


Sol id parallelepipedons, ALEKGM8SI CP.OHQ- the perpen- 
DN, being conſtituted npon equal baſes ALEX, Cad, dictlar = 


ide Cb being produced, a make the Fgr. PRTS 10 the op- 
tallelepipedon PRTSQVYX equal and like 10 the a 18. 6. 
paralietepipedon AB. Produce OSE, NDS. Z, b 27. 11. 
| Dr, ERB, J Vy, ISZ, YXF ; and diaw EA, By, and 10. def. 
a | + AS „ \ tt DE 


]s one to the other; d and the Pgts. ALEK., 

CDeO P RIS, PRBZ re equal. Therefbre winde d 
te patalleiepipedon CD. PVC: C REE) Pe 35 1. 
355 N : 2. 11. 
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elepipedon ADCBHEFG, ADCBIMLK ; ande e 1 4, 1. 


* 1 * 

* D nd 1 — * 

I SS 8 

— 1 — 24 . 


1% r 
wy fork Sr > 


ard * in the ſame height are equal, one to the other, drawnjrom 
Firſt, let the parallelepipedons AB, CD, hav the plane 
the ſides perpendicular to the baſes, and at the of the baſe 


equal and like to the pgr. KELA. band ſo the pa- poſſte plane 


Tne planes O N, CRVH. ETV. + 1 30 % 


byp. and 
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e 25. 1t, en parallelepipedon PREZQVyF. PV; the pa. 
19. 5. rallelepipedon CD f ſhall be = RRZ OV» F, 
g 29. 11, =PRVQSTYX b — AB. Which was to be dem. 

k conſtr. But if the parallelepipecons AB, CD, have ſides 

bblique to the baſe, then on the lame baſes ang 
er in the lame height place paiallelepipedons whoſe 

k 29. 17. fides are perpendicular to the baſe. & They ſhall 
1 de equal to one another, and thoſe: that are cb. 
m 1. ac. 1. lique,m whence allo the oblique patallelepipedons 
2 zB, CD are equal. Which was to be dem. 


5 > | O-P. in. 


Solid panallelepipedons ABCD, EFGL, of the ſant 
© height, are one to the other, as their baſe, 4B, EF. 
245. 1. Produce EHI, a and make the pgr, Fl = AB, 
d 31.1. and b compleat the parall:pp. FINM. It is clear 

831. 11. that the parallepp. FINM. (e ABCD) EFGL 4: 
d 25.11. FL (AB.) EF. Which was to be demonſtrated, 


PROP. XXXIII. 


Like ſolid parallele pip: 
dont, 45 C0 D, EFGH, an 
in tripled proportion one 10 

the other, of that in whic) 
their homologous - ſides or of 
like proportion AI, EX, are: 
+ _ Produce the right lines 

AlL, DIO, BIN, ands 
make IL. IO, IN, equal 
10 EK, KH, KF, 5 * 
| TY 6 


bf. 11. 
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ſe the parallepp. IXMT equal and like to the pa- 


7b 
allepp. EFGH. c Let the parallepps. IXPB,DL-c 31. 1, 

g TO be finiſhed. 4 Then ſhall be AL. IL (EK) : d bo. 

es PIO (HN), BL. IN. KF. e that is the pgr. AD. e 1. 6. 

0 DL :: DL. x : BO. IT. f i. e. the parallepp. f 32. ft. 

le ABCD.DLQY :: DLQY. IXBP :: IXBP. IXMT. | 

II g EFGH.) b therefore the proportion of ABCD g conſtr. 


b. d EFGH is triple of the proportion of ABCD to h to. def. 5. 
s DLOY, k or of Al > aha was to be dem. k 1.6, 


_ Henceit appearsthat T four right lines be con. 


tinually proportional, as the firſt is to the fourth, 

ſo is a paiallelepipedon deſcribed on the firſt to a 
para lle lepipedon delcribed on the fecond, being 
like and in like manner deſcribed. 5 


rr. . 


ſo 45 


ant altitudes arg reciprocal * 

Ef. (b EH EG. 4c.) . 

AB, nd ſolif parallelepi- / OE: 

leat — — 2 8 4, a 

41 whoſe baſes and altitudes are reciprocal, are equal | 

Firſt, let the ſides CB, GE be perpendicular to 3 
: the baſes; then if the altitudes of the ſolids are 

| equal, the baſes alſo ſhall be equal, and the thing is 

92 clear. But if the altitudes are unequal, from the a 3. t. 

pipe- Wi greater EG a take EI — AC, and at II draw the br. t. 

an plane IK parallel to the baſe EH. then C 32. 11. 

10 10 1. Hyp. AD. EH © :: parallepp. ADCB. EHIK d 17. 5. 

ich d parallepp. EHGQF. EHIK e:: GL. IL e :: GE. e 1. 6. 

or 0 IE. F 3 is plain therefore that AD. EH :: f conſtt. 

ants Gk. AC. Whith was to be demonſtrated.  _ g 11. f. 

* 2. Hyp. ADCB. EHIK þ:: AD. EH Ek.: EG. h 32. 11. 

Nd 6 


EI GL. In : parallepp. EHGF. EHIK. n= k H., 

qu3l Wi herefore the parallelepipedan ADCB = EHGF. 1 1.6. 
# bich was to be demonſtrated. at. 

ray p More. n 9. 5. 


ſame altitude, they ate equal. 3 
3 If they be like, their proportion is treble to 
that of their ſides of like proportion. 
48᷑. If they be equal, their baſes and altitudes are 
reciprocal; and if their baſes and altitudes be 

_ reciprocal, they are allo _ IS 


with the lines firſt given, each to bis coneſpondent an. 
 gle(the angle GAB—HDE, and GAC= HDF.) and 
if in thoſe elevated lines 4G, DH, ſome points he 
taken, G., H; and from theſe points perpendicular line: 


the angles firſt given are, and rig bt lines AI, DK, be 
drawn to the angles fuſt given from the points I, A, 
which are made by the perpendiculars in the planes; 


 60ntain equal angles GAM, HDR. 
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Mareover, let the ſides be oblique to the baſe; 


and ered right parallelepipedons upon the fame 


baſes in the fame altitude; the oblique parallepps, 


mall be equal to them. Wherefore ſince by the. 
firſt part, the baſes and altitudes of thoſe be reci- 


procal, the baſe and altitudes of thele alſo ſhall be 


_ reciprocal, Which was to be demonſtrated. oe 


Coroll. 


8 Al that hath been demonſtrate of repr eee 
N in the 29, 30, 31, 32,33, 34. Prop. f 
triangular priſmes, which are half parallelepipedonz, 
as appears by Prop. 28. Therefore, 


oes alſo agree to 


e riangular priſ mes are of ond? height 4 
che dallas 8 


2. If they have the ſame or equal baſes and the 


A 


Df there be imo plant 
angles BAC, EDF, . 


E ' qual, and from the point 

\ of thoſe angles 1m 
HR 11g lines 46, DH, he 
; L e. uevated on high, con. 
taining equal angles 


GI, HK, dawn to the planes BAC, EDF, inwhich 


boſe right lines with the elevated lines AG, DH ſbdl 


Make 


4 


* a" . Soi , ic. owl ec ca an”: 
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Make DH, AL, equal; and GI, LM parallels, 
ne and MC to AC, MB to AB, KF to DF, KE to 

i DE perpendicular; and draw the right lines BC. 
ne LB, LC, and EF, HE, HE; a and LM is bel. a 8. 11. 
. cular to the plane BAC; b wherefore the angles b 3. def. 
be LMC,LMA,LMB,; and by the ſame reaſon the 11. 
angles HKF, HKD, IKE are right angles. There- 
fore ALq c=LMq+AMq c=LMq-+CMq+ACq C 47.1. 
e = LCy + AC. d therefore the angle ACL is a 448.1. 
right angle. Again ALqe=LMq+MAqe=LMg © 47. 1. 
1% +BMq--BAy e=BLq-+BAg. d therefore the angle 
th ABL is allo a right angle. By the like inference 5 
lt the angles DEH, DEB are right angles; f there- f 26. 1. 
fore AB = DE, fand BL EH, Ff and Ac DF, 
and CL = FH. g wherefore alſo BC=EF ; g and 84. T. 
the angls ABC= DEF, g and the angle ACB = _. _ 
DFE. 5 whence the other right angles CBM, h.. ux. 1. 
BCM, are equal to the other FEK, EF K. k there K 26. 1. 
fore CM=FK, 1 and fo allo AM LDK. therefore | 47. 1. 
if from LAq m = HDq be taken away AMq = m conſtr. 
DKq, u there remains LMq=inKq. wheretore the n 47. c. S. 
triangles LAM, HDK are equilateral one to the 34k. 
other ; o therefore the angle LAM = HDK. 0 8. 1. 
Whichwas to be demonſtrated. . 5 
Therefore, if thete be two plane angles equal, 
from whoſe points equal right lines be elevated on 
high containing equal angles with the lines firſt 
given, each to each; perpendiculars drawn from 
the extreme points of thoſe elevated lines to the 
planes of the angles firſt given, are equal one to 
J EMERRK on E5 5. 


„ PROP. 


— —— 
— — 


29 


2 22. 7. 
5 .ch. 23. 5. 
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V 


If there he three right 
lines DE, DG, D pro- 
por tional, the ſolid pa. 
rallelepipedon DH mate 
of them, is equal to the 


D —— K  folid parallelepipedon 
ff K ad of the mid, I 
line DG (IL) which is alſo e 


uilateral, and equian- 
gulay to the ſaid parallelepipedon DH. = 


|  Beeauſe DE. IK a: IL. DF. J the pgr. LK ſhall 


be = FE. and by reaſon of the . of the plane 
angles at E and I, and of the lines GD, IM, alſo 


the altitudes of the parallelepipedons are equal by 


the preceding Coroll. c therefore the parallelepps, 
ale equal one tothe other, Which was to be dem. 


PROP, m e 


NT 18 5 
If there be four right lines 4,B.C,D, proportional, 


_ the ſolid parallelepipedons 4, B, C, D being like, and in 
like ſort deſcribed from them, wall be pro ortional, 


And if the folid parallelep:pedons, being like and in 


like fort deſcribed, be proportional (A. B :: C. D.) 


then thoſe right lines A,B,C,D, ſpall be proportional. 


For the proportions of the AY e 


a are triple of thoſe lines; therefore if A. B: C 


D. b then ſhall the parallelepipedon A. parallele. 

pipedon B:: parallelepipedon C, parallelepipedon 

D. and fo alſo conttatily. N 
. ” LL PROP. 
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„ e INV... 
If a plans 4B he n ap 


perpendicular toa plane GE 
AC, and a perpendicus W Sh: Sx 
lar line EF 15 drawn . —— ges C. 
from a point E in one * 
of the planes (4B) to the other plane AC, that perpen- 
dicular EF ſhall fall upon the common ſetion of rhe 
e a tn Nate amoedpeitgeb: Rar if 
If it be poſſible, let F fall without the inter- 
ſection AD, and in the plane AC a draw FG per- 


pong to AD, and join EG. The angle FGE b e * N 


drawn through their ſections, 
the common ſection of the . 
Planes ST, and the diameter .. 
of the ſolid parallelepipedon © ED 
AB Hall divide one the other into two equal parts, 
Draw the right lines SA, SC, TD, TB. Becauſe à 34. 1. 
4 the ſides DO, OT are equal to the ſides BQ, b 29. 1. 
QT, 5 and the alternate angles TOD, TQB equal c 4. 1. 
allo, c the baſes DT, TB, and the angles DTO, dee. 15. 1. 
BTQ are equal. d therefore DTB is a right line. e 34. 1. 
and fo in [ike manner is ASC, Moreover e as fg. 11 aud 
vel! AD is parallel and equal ro FG e as FG to ;, ax. 
CB, and fthence AD is parallel and equal to CE; g 33. 1. 
e T7 g and h 7. 11. 


is 2 right angle, and EFG is ſuppoled to be ,# OE. 
ſuch alſo ; therefore two right angles are in the . 
triangle EFG. c Which is abſurd, EFT et, 
PROP. IX | 
If thefides(AE, FC, AF, A 0 ky - 
10 —— GB, IG: 3 
HB) of the oppoſite plane FRY 
AC, DB, of a fl pavalle- | | " 
to two equal parte, and || . 
planes IL. O, PKMR, be | 
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38.1. K and conſequently AC to DB Bwherefore AB and N 
17.11, 8ST are in the ſame plane ABCD. Therefote 
| ſince the vertical] angles AVS, BVT, and the al. 
* 7. ax. 1. ternate angles ASV, BTV are equal; k and 
126. 1. 28 — BT; therefore thall AV be = BY, I and I 
"| >>. "WM = VT. LL dich was tobe demonſtrated, ; 
" Dro.” - : 
Henss 1 in every parallelepipedon all the diane 
ters 5 bilect one another iu one Rande V. 


PROP. AL. 


* * H 


1 priſmes ABCFED, GHMLIX, be of eq ua! 

altitude, whereof onehath its baſe4B CFa rl g 

and the other GHH a triangle; and if the parallel 

gram ABCF be double to the triangle GHM; thi 

primer ABCFED, GHMLIX are equal.” 

1 For if the parallelepps. AN, GQ, be completed 
231. 11. 4 they ſhall be equal, becaule of the N J 
b 34.1274 of the baſes AC, GP, and c of the altitudes. 


7. ax. therefore alſo the 12 e the halfs N 
c Yb. foal 8 equal. V die was to be demonſtrated. 
d 28. e 
2 A. Schot, NAY 
25 895 From the preceding demonſtrations, the dimenſun 


: of triangulay priſmes, and quadrangular, or parallel 


| : ipedons, is learnt ; Viz. b multi Lyin the alritul 
Andy 2 7 fs the baſe. | 5 6 27 's 
As if the altitude TY ro foot, and the baſe 100 
| ſavare foot (the baſe may be meaſured by /ch. 35 
1. 01 * I F L008 multiply too by 10. and ge 
Cube 


Nd | | cubio foot ſhall be produced for the ſoligity of 


Ie 
1 
nd 
nd 


le. 


Pociir DE's Elements, 


the priſme given. 


For as a . lo alſo is a right parallele- 
pipedon produce 

E to the baſe. Therefore every pata 
= produced of the altitude multiplied into the baſe, 


of the altitude A in- 


as appears by FAR of this Book. 
Moreover, 


produced of the altitude drawn 1 Into half the bale, 


, namely | the triangle. 


A1 Adveniſement, : 


07% That of theſe letters which denote a 7 angle, 
the firſt is always at the point in which the ane 13 
but of thoſe letters which denote a pyramide, the laſ | 


is at the ſupreme point thereof. 
Ex. gr. the ſolid 


the FRY A. = the baſe i is s the 9 8 BCD. 


1 8 | | The End of the eleventh Book. £ 


„„ rut 


Helepipedon is 


i nce the whole An. bels is 
produced of the altitude drawn into the baſe, the 
Fate thereof (that is, a triangplar priſme) ſhall be 


angle AED; is at the point A; 
and _ ſupreme point of the pyramide 3CDA is at 
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tit. „ 8 


PROPOSITION L 


Fl 

Il 

a 

c 

| t] 

LR te 

Ile 8 2 ABCDE, FGHIR _ f 

ſcribed in cheles ABD, FGI, are one to au- J 

ther, as the ſquayes deſcribed of the diameters 5 2 

1 e the circles AL, FM. 8 
2 1.4.6 Draw AC, BL, FH, GM-: Becauſe « the angle k 
56. 6. ABC = FCH, a and AB. BC: FG GH. b there- a 
C2r.3. fore ſhall the angle ACB (c ALB) be — FHG 8 
dr. 3. (c FMG.) but the angles ABL, FGM d are right l 
"E372. . And o equal; therefore the triangles ABL, FGM b 
f cor. 4. 5, are equiangular, f wherefore AB. FG :: AL. FM. 1 
85 22, 6, 3 theretofe BOLIIR, FGHIK : : : ALq. FMgq. . 

| 
h Coral. : 

{ 

Hence 1 AB. FG: 8 FM: BC. G8, c 

Kc. ) the contents of like polygonous figures de- 


h 1.12. and ſcribed in a Circle are in þ Proportion as the dia- 
ee So. MEE" e P R O k. 


Euc ti Elements, 
E RO. 


1 0 
. 


- . 
: I "W | . 
A 


Cites ABT, EFN, are in -- 
portion one 10 another, as the ISS, + 
ſquares of their diameters ACEG <A = 


_ Suppoſe ACq.EGq :: the cir= _ 8 
ele ABT. I. i by ce lis e- S 192 
qual to th circle tt. 
For the firſt, if it be poſſible, let I be leſs than 
the circle EFN, and let K be the exceſs or diffe- 
rence, In{cribe the ſquare EFG H in the circle EN, 
i being the half of a circumſeribed ſquare; and /,. 7. 4 
lo greater than the ſemicircle. þ Divide equally h ;e, 3. 
in two the arches EF, FG, GH, HE, and at the © 
points of the diviſions join the right lines EL,LF, 
&c. at L draw the tangent PO (c which is paral- c ſcb. 27.3. 
le] to EF) and produce HEP, GF. then is the trie» 
angle ELF & the half of the pgr. EPQF, and ſo d 41. t. 
greater than the balf of the ſegment ELF; and 
jn like fort the reft of thoſe triangles exceed ne 
halfs of the reft of the ſegments. And if the arches 
EL,LF,FM, Ce. be again biſected, and the tight 
lines joined, the triangles will likewife exceed 
the half of the fegments. Wherefore if the fquare 
EFGH be taken from the circle EFN, and the tri- 
angles from the other ſegments, and this be done 
continually, at length e there will remain ſome e. fe. 
magnitude leſs than K. Let us have gone ſo far, 
tamely, to the ſegments EL, LF, FM, Se. taken 
T 4 together 
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f byp. nd together leſs than K. Therefore (f the circle EFN 


3. ar. 


— K)Dthe polyg. ELFMGNHO (the circle EFN 


L the legment EL+LF, Ec.) In the circle ABT 


_ ABT. I; and inverſely I. the circle ABT :: EGq, 
 ACq. ſuppoſe I. the circle ABT :: the circle EFN, 
K. o therefore the circle ABT c K. p and EGꝗ 
. AC4-.:: the circle EFN, K. which is ſhewn to 


be repugnant. -: 


Therefore it mu | be concluded, that lis=to 


| the circle EF N. #hich was to be demonſt rated, 


ARE „ r ala; [7 42537558 
_.. Hence it follows, that as a circle is to circle, 
lo is a polygon deſctibed in one to a like polygon 


deſcribed in the other. 


9 
| & » #7 
* 


2 * 4 $ „ „„ „ n F k N FP e . 
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ADLY CIS AEDT ERC LEVELD MESS 
© Every Pyramide ABDC having 
a triangular baſe, may be divides 
into two pyramides AEGH, Hl. 
AC, . and like one to the o- 


Divide the fides of the prramide into two parts 
at the points E, F, G, H. I, 


K, and join the right 


lunes EF, FG, GE, El, iF, FR, KG, GH, HE. Becauſe 


8 


the fides of the pyramide are proportionally cut, 


a thence HI, AB ; and Gf, AB; and IF, DC; | 


— , 
„ 
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and HG, DC, Cc. are parallels. and conſequetitiy 
3 HI,FG; and GH, FI are alſo parallels. therefore it 

Is apparent that the triangles ABD, AEG, EBF, 

| FDG, HIK, b are equiangular. and that the four b 29. 1. 

Jaft are c equal: in like manner the triangles ACB, e 26. 1. 

AE, EIB, HIC, FGK are equiangular ; and the 
four laſt are equal one to the other. Alſo the trian= 
gles BFI. EDER, IK C, EGH; and laftly, the triangles 
AHG, GDR, HKC, EFl are like and equal. More- 

over the triangles, HIK to ADB. and EGH to BDC ; 
and EFI to KDC, aud FGK w ABC, d are patal- dr5 
jel. From whence it evidently follows, firſt, that 


to the whole ABDC, and to one another. Next, 

that the ſolids BFGEIH, FGDIHK are priſmes, 

and that of equal height, as being placed between 

the parallel planes ABD, HI K. but the baſe BEGE ö 

is f double of the baſe FDG. wherefore the ſaid 
priſmes are equal; whereof the one BFGEIH is g 40. 11. 

greater than the pyramide BEFI, that is, han 
AEG H, the whole than its part; and conſequent- 

ly the two priſmes are greater than the two pyra- 

mides and ſo exceed the half of the whole pyra- 

mide AB DC. Which was to be demonſtrated. 


4 * C - , 1 3 * 14 4 
7 5 2 . * L 5 % p + 
9 3 F ; * 5 » « 7 ) x 
+ 1 ? . ' 


«3 


S177 HR 8 
If there be two pyramides ABCD, EFGH, of the 
ſame altitude, having triangular baſes ABC,EFG 5 


ths 
the pyramidesAEGH,HIKC are equal, and e like e 10. def; 


f 2. ax. 1. 


. The twelfth Book of 
and eit ber of them be divided into two pyramide AL. 
LM, MNOD ; and EPRS, STVH) equal one ts the 
Other and like to the whole, and into two equal priſme: 
(IBXLMN, XLCNMO; and PF9RST, OT 7 3 
and if in like manner either of thoſe pyramides made by 
the former divifion be divided, and this be doneconting- 
_ ally; then — one pyramide is to the baſe 
of the other pyramide, ſo are all the priſmes which an 
in one pyramide, to all the priſmes | ich are in the 0+ 
_ ther pyramide, being equal in multitude 


For (applying the conftruſtion of the precedent 


prop.) BC KC a:: FG. OG. therefore the trian- 


b 22. 6. gle ABC is to the like trian le LKC as EFG is to 
c 2.6. & qc. e the like ROG. therefore by permutation ABC. 


' EFG A: LKCRQGe :: the priſme KLCNMo. 


e ſch. 34. QRGTSV (for theſe are of equal altitude) f :: IB. 


| KLMN. PFQRST. g wherefore the triang. ABC, 
EFG: the priſme KELCMNO +IBKLMN. the 
_ priſme QRGTSV -+ PFQRST. ' Mich was to bs 

But if the pyramides MNOD, AILM; and 
EPRS, STVH' be further divided; in like man- 
ner the four new prilmes made hereby ſhall be to 
four produced before, as the baſes MNO and All. 
are to the baſes STY, and EPR, that is, as LKC 
to RO, or as ABC to EFG. h wherefore all the 
prilmes of the pyramide ABCD are. to all the 
priſmes of the pyramide EFGH as the. baſe ABC 
EEG. Which was to ke demon, 


is to the baſe 


* 


— en I 


T1  — $3 


PO 
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PROP, v. 


another as their baſes 430 
Let the triangle ABC, E | fay | 
X is equal to the pyramide EFGH. For if it b. 
wn let X be- EFGH. and let the exceſs be 
Y. Divide the pyramide EFGH into -prilmes 
and pyramides, and the other pyramides in like 


manner, a till the A left ERS, ST VH, be ® 11. to 


leſs than the ſolid Y. Therefore ſinee the pyramide 
EFGH ZX, it is manifeſt that the remaining 
priſmes PF n are greater than -= i 
ſolid X. Conceive the pyramide ABED divided 
after the ſame manner; b then will be the prifme 
IBKLMN-KLCNMO. PFORST=QRGTSV -: 
ABC. EFG c:: the Ar ABCD. X. d therefore X © . 
S the priſme PFQRST + QRGTSV 3 which is q 14. 3 
contrary to that which was affirmed before, 
Again, conceive Ic the pyr. EFGH. and make 


the pyr. EFGH. Y:: X. the pyr. ABCD e:: EFQ. & byp. and 


ABC. Becauſe EFGH f AX, g thence Y -2 the cor. 
pyr. AECD. which is ſhewn before to be impoſſi- 
ble. Therefote I conclude, that X is equal to the 


— $i. 7: 


b 4: 1. 


n 
t ſuppoſ. _ 

I | 814 17. 
pr. EFGH. Which var te be demonſtrated. 8 
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EDEN 


|  Tyramides ABCDEF, GHIRLM, being of the ſimt 


altitude, and having polygonous baſes ABCDE, GH- 


IX., are to one another as their baſes ABCDE, G. 
IXL ave. 3 che 4 


% 


. Draw the right lines AC, AD, GI, OK. then is 


the baſe ABC. ACD a:: the pyr. ABCF. ACDE. 
b therefore by compoſition, ABCD. ACD :: the 
pyr. AB. CDF. ACDE. a but alſo ACD. ADE :: 
the pyr. AC DE. ADEF. c therefore of equality 
_  ABCD. ADE :: ABCD F. AD EF. and b thence by 
compoſition ABC DE. ADE :: the pyr. ABCDEE. 
AD EF. moreover ADE. GKL 4 :: the pyr. ADEF. 
_ GKLM; and as before, and inverſely GKL. GH. 
IKL: : the pyr. GKLM. GHIKLM. c therefore 
again of equality ABCDE. GHIKL :: the pyr. | 


AzkCDEF. GHIKLM. Which was to be den. 


_ ſides of equal multitude, 
the demonftration will 
proceed thus. The bale 


B N ABC. GHI e:: the pyr. 
: * | ABCF. GHIK. e and 
ACD. GHI :: the pyr. A- 


e Moreover the bale ADE. GHI :: the pyr. AD- 


2 EF.GHIK. f therefore the baſe ABCDE. GHl + 
PROP: 


the pyr. ABCDEF, GHIK, 


N I ” R RAR 
* CIR TO VI Rf PI PRs HO RIG N : 


—=_—__iw_ ly my 6 $$ *»*_ tw 4a : 


a Ge „ Gn mb Bs 


If the bafes have not 


2 1 L I CDF.GHIK. f theretore | 
the baſe ABCD.GHTI ;: the pyr. ABCDF. GHIK: 


oo» TT, „ wy 


2 . 


5 R O P. VII. 
Every priſme, ABCDEF, „ 5 


| javing a tridngular baſe, naß F 
be divided into three pyramides | E 
| 1CBF, Ac PE, C DEE, equal 


one to the other, and habing B 8 
mag,, na on HON 

Draw the diameters of the parallelogràms, AC, 1 85 
CF, FD. Then the triangle ACE is a = ACD. 234 1. 
þ therefore the 3 of equal height ACBF, b 5. 12. 
ACF. are equal. In like manner the pyr. DFAC 
S the pyr. DFEC. but ACDF and DFAC are one... 


* 
= 


ramides ACBF, ACDF, DFEC, into which the 
priſme is divided, are equal one to the other.. 


Hence, every Rus 1 
the third part of the priſme 
that has the ſame baſe and 
height with it, or everypriſme 
is treble of the pyramide that 
has the ſame baſe and height 
Uith ii 
For reſolve the polygonous 
priſme ABC DEGHIKF imo 
t triangular prilmes ; and tige 5 
£ pyramide ABCDEH into triangular pyramides z; 
i a then all the parts of the priſme ſhall be treble 2 7. 12» 
le to all the parts of the pyramide, b conſequently the b 1. 5: 
| whole priſme ABCDEGHIKF is treble to the 
whole pyramide ABCDEH. Viech was to be dem. 


EUCLIDE's Elements. > nl 


and the [ame pyramide. c therefore the three py- e 1» ax. t. 


\ 8 
"Ra i — n 2 he 8 2 — Py. 
by "0 229 * 2 1 44.28 5 
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L te pyramides ABCD, EVH. which have trian- 
_ gular baſes ABC, EFG are in trifle proportion of that 
| in which their ſides of like proportion AC, EG, are. 
227. 17, © Compleat the parellelept edons ABICDM EI, 
2 g.def 11. EFNGHQOP, which þ are like, and e ſextuple of 
© 287 15 the pyramides ABCD, EFGH. 4 and therefore in 
and 7. 12. the lame proportion with them one to another, 
"os 2 e that is, triple of that of the ſides of like propor- 
,  Nhe--- ot ts hs 


Gall 


| Hence, alſo like polygonous ary have 
Proportion tripled to that of the ſides of like pro- 
portion; as may eafily be proved by reſolving the 


lame into triangular pyramides. , 


„ {3 5 
See the prec. Scheme.. ge 


In equal pyramides ABCD, EFGH, having triam· 
gular baſes ABC, EFG, the baſes and altitudes ove 
reciprocal s And pramides having triangular baſes, | 
_ whoſe altitudes and baſes are reciprocal, are equal. 
4. Hyp. The compleated parallelepipedons ABI- 
2 28. xr. CPMKL, EFNGHQOP are a ſextuple of the e. 
end 7. 12. qual pyramides ABCD, EFGH (either of as | 


* „„ 


EUCLIDE?s Elements. 3 
and ſo equal one to the other. therefore the altise 
tude (H.) the altitude (D) Y: ABIC. EFNG c :: Þ 34. 11. 

ABC. EFG. Which was to be demonſtratet. 6 15.5. 

2. Hyp. The altitude (.) the altitude (D) d:: d Hp. 
ABC. EFG e:: ABIC. EFNG, f therefore the e 15. 5. 
parallelepipedons ABICDMKL, EFNGHOOP f 34. 11. 
are equal. g conſequentiy alſo the pyramides AB- g 6. ax. I, 

CD, EFGH being ſubſextuple of the ſame, are e- 9 95 
qual. Which vas to. be demonſtrated. . 

The ſame 3s af ;licable to polzgonow pyramides, for 
they may aiſo in Phe manner be reduced td tniangulars. = 


| Cordll. £ 
] bat ſoever is demonſtrated of pyramides in prop. 6 7 
8, 9 dhes likewiſe agree to any ſort of priſmes; ſeeing 
they are triple of the pyramides thai have the ſame boſe 


and altitude with them. Thereforr 
1. The proportion of priſmes oi equal altitude 


is the ſame with that of their baſes. 

2. The proportion of like priſmes is triple of 

that of the ſides of like proportion. 
3. Equal priſmes have their bales and altitudes 

reciprocal z and priſmes which are lo reciprocal; 

„ TAS PO BOND OT us 


Sc bol. 


From what is hitherto demonſtrated the dimen- 


ton of any priſmes and pyramides may be collect- 
a The ſolidity of a priſme is produced of the al- a t. cor. 12. 
tude multiplied into rhe bale :; b and therefore like- & ſch. 40. 


weile that of a pyramide, of the third part of the 11. 
itirude multiplied into the vals. : Þ 7. 11. 


% 
WR PROP, 
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Every Cone is the third part of a cylinder having 
the ſame baſewith it ABCD, and the altitude equal, 
See the ſe- If you deny it, then firſt let ſuch cylinder be 
cond figure more than triple to the cone, and let the exceſs 
of this be E. A priſme deſcribed on a ſquare in the circle 
| Book. ABCD a is ſubduple of a priſme deſcribed upon a 
a /cb 7. 4. ſquare about the circle, being equal to it and the 
and cor. 9. cylinder in height. Therefore 2 priſme upon the 
12. ſquare ABCD exceeds the half of the cylinder; 
„ aud likewiſe a priſme upon the baſe AFB, of equal 
b ſe b. 27.3. height to the cylinder, & is greater than the half 

and cor. 9. of the ſegment of the cylinder AFB. continue an 
12. equal bite&ion of the arches, and ſubſtract the 
pPrilmes till the remaining ſegments of the cylin- 

der, namely at AF, FB, &c. become leſs than the 

6 ſolid E. Therefore the cyl. — ſegm. AF, FB, &c. 
CF. aæ. 1. (the prilme on the baſe AFBGCHDI) e is greater 
df. than the cylinder — E(4 the triple of the cone.) 
e cor. 7. 12. therefore the pyramid, e a third part of the ſaid 
| _ Priſme (being placed on the ſame baſe, and of the | 
lame height) is greater than the cone of equal 
height on the bate ABCD a circle, i. e. the pat 

| greater than the whole. Which is abſurd. _ 
ut if the cone be afficmed to be greater than 

the third part of the cylinder, then let the excels 
be E. Detraci the pyramids from the cone, as yov 
did in the firft part the primes from the 1 
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till ſome ſegments of the cone remain, conceive 
at AF, FB, BG, &c. lefs than the ſolid E. there. 
fore the cone = E ( f + of the cylin.) 2 the pyr. f g. 
AFBGCHDI (the cone — ſeg. AF, FB, &c.) 
therefore the priſme triple to the pyramid (viz. of 
equal height, and on the ſame baſe) is greater 
than the cylinder on the baſe ABCD, the part 
than the whole, hich 1s abſ. Whetetore it muſt 
be granted, that the cylinder is equal to triple gf 
the cone. Which was to be demonſlirated, 
BEE of % oO - OO 


OE 155 E. N 


Cylinders and Cones ABCDR, EFGHM, being of 
| the ſame altitude, are to one another as their baſes 
ABCD, EFGH are. LL IN 
Let the circle ABCD. the cir. EFGH :: the 
cone ABCDK.N. I fay N is equal to the cone 
Por if it be poſſible, let N be >the cone EEG. 

HM, and let the exceſs be O. The preparation and _ 

argumentation of the prec. prop. being ſuppoſed ; 

then» ſhall O be greater than the ſegments of the 
cone EP, PF, FO. &c. and fo the folid N a the 
pr. EPFQGRHSM. In the circle ABCD a make a 30.3.4nd 
a like polygonous fig. ATBYCXDY. Becauſe the 1. oft. 

pyr. ABVYK. the pyr. EFQSM B:: the polyg. bs. r2. | 

ATBVY. the polyg. EPFQS c :: the cir. ABCD. c cor. 2. 12. 
the cir. EFGH d:: the cone ABCDK. N. e thence d byp. 

the pyr. EPFQGRAHSM oy be A N. contrary e 14. 3. 

| | Z 55 = Pb. 


— 


— a. 


3000 


f byp. and 


by inver-, 


„ 


84. 5. 
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to what was affirmed before. Again conceive N 
c the cone EFG HM. and make the cone EFGH M. 
O:: N. the cone ABC DK f :: the circ. EFG. 
ABCD. g therefore OA the cone ABCDK ; which 
is abſurd, as appears by what is thewn in the tirſt 

Alt. 1 5 
: Therefore rather admit ABCD. EFGH :: the 


cone ABCDK. EFGHM. Which was tobe dem, 


The fame may be demonſtrated of cylinders, if 


cylinders and prilmes be conceived in the place of 
cones and pytamides. therefore, &c. NN,” 


i | 


Hence, is gathered the dimenfion of all ſorts of cy: 


a 1. Pop 


5 de de meu. 


" 
b 11. . 


linders and cones, The ſolidity of a right cylinder 


is produced of the circular bale (a the dimenſion 
whereof is to be Jearnt out of Archimedes) multi- 
plied into the height; 5 whence in like manner 
JJ 8 

Iherefore the ſolidiiy of a cone is produced of 
the third part of the altitude multiplied into the 


bale. V 
5 PROP, Xl. 


Lite cones and cylinders ABCDK, EFGH M. arein 
trips propo tion of that of the dizmeters TX, TA N 


their baſes 480 D, EFGH. {FE 5 
Let ine cone A have to N triple proportion of 
TX to FR. I ſay Nis = the coe EFGHM. For | 
it it be poſlible let N be = EFGHM. and let 


dhe excels be O. therefore NH the pyr EPFQG- 


RHSM, Let the axes of the cones be IK, Ln 1 
8 . . ane 
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and join the right lines VK, CK, VI, CI, and QM, - 
GM, QL, GL. Becauſe the cones ate like, a a 14. def. 
thence VI. IK :: QL. LM. but the angles VIK, Ii. 
QLM ate right angles. c therefore the triangles b 18. def. 

VIX, are equiangular, d whence VC. VI:: 11. 
O. QL. allo VI. VK :: QL. QM. therefore of c 6. 6. 

& equality VC. VK :: QG. QM e moreover VK. CK d 4. 6. 
:: QM. MG. therefore again of equality VC. CK. e 7. 5. 

:: QG. GM. f therefore the triangles VKC, QMG f 5.6. 

are like: and by the ſame realon the other tii- 

angles of this pyramid are like to the other of 
that. g wherefoie the pyramids themſeives are g. def 11. 
like. „But they are in triple proportion of that of hcor.8.12. 
VC to Q, k that is, of VI to RL, I or TX to k 4. 6. 

PR. m therefore the pyr, ALBVCXDYK. the pyr. 1 ts. 5. 

EPFQORHSM : : the cone ABCDK, N. = whence m Hy. and 
the pyr. EPFQGRHSM A N. which is repug- 1.5. 

nant to what was afirmed before. n 14. 5. 

Again take N © the cone EFGHM. make te 
cone EEGHM. O:: N the cone ABCDK a:: the o before. 

_ pyr. EPRM. ATCK p:: GQ. VC thrice :: p PR, and inver- 
IX thrice. but Or is = ABCDK. which was fey, 
before ſhewn to be repugnant. Wherefore N = p cor. g. 12. 

the cone EFGHM. Which was to be dem. 4 4.6. 

But foraſmuch as what proportion ſoever cones r 4. 5. 
have, alſo cylinders, being triple of them, have 

the ſame; therefore cylinder to cylinder ſhall have 
proportion triple of the diameters of the bales. 


1 9. 8 
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FRO». mL 


I Fa cylinder ABCD be divided 
e by a plane EF parallel to the Oppo- 
EN D ite planes BC, AD, then asone y- 
inder AE ED is to the other c). 
linder EBC F, fo is the axis GI 

F tothe axis IH. Ys 
| The axis being produced, 4 

C take GK — Or Sod H 

O 


IH = LM. and conceive planes 

drawn at the points K, L, M, 
parallel to the circles AD, BC. 

B therefore the cylinder FD 


b 11. RP —— the cyl. AN. and the eyl. EC b 


BOY = OP. therefore the cylinder EN is as mule 
tiplex of the cylinder ED as the axis IK is of the 

axis IG. and in like manner the cylinder EP is 
zs multiplex of the cylinder BF, as the axis IM 


c 11. 12. is of the axis IH. but as IK is , C-, = IM, e (o 
d. def. 5. is the cylinder EN =, C, EP. e therefore the 


cylinder AEF D. the cyl. EBCF : : GI. IH. Which 
was to be demonſtrated, „„ 


rx r. Mv. 5 


Cone AEB, CFP, and cy- 
linder AH, CK, conſiſling 
A pon equal baſes AB, CD, 
" K are to one another as their 
O altitudes ME, NF are. = 
N The cylinder HA, and the 
op axis EM being produced, 
Le: "take ML = FN; andat 
the point L draw a plane parallel to the baſe AB. 


430.13, | a then ſhall the cyl. AP be = CK. b but the cyl. 
diz. 12. AH.AP(CK): : MEML(NE.) Which was to he dem. 
apply o, The ſame-may be affirmed of cones ſubtriple of 


A 9 
* 7 # 
. : 


and 7.12, cylinders > as alſo of prilmes and Rte : 


r 
4 . af he; oy 
e 


und cylinders BH, EK, the 


baſes and altitudes are reci- 
procal, are equal one to the 


| center M, to inſcribe in the 
greater circte ABCG a poly- 
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PROP. xy. 

In equal cones BAC, EDP, 

baſes and altitudes are veci- 


procal (BC. EF :: AMD. LA) 
And cones and cylinders, whoſe 


If the altitudes be equal then the baſes are 
equal too, and the thing is evident, If unequal, 


then take away MO = L 5 . 
I. Hyp. Then is MD. MO (a LA) h :: the cyl. a 14. 1 2. 


Ek. (cBR) EQ & :: the cir. BC. EF. Which was b i." ng 
10 be demonſlrattd. © Poon 


2. Hyp, BC. EF e:: DM. OM (LA) f:: the cyl. d 44 12. 


ER. Eg: BC. EF :: BH. EQ. k Therefore the „„ 
cylind. EK BH. Which was to be dem. f 11. 12. 


The lame argument may be uſed for cones g 11. 5. 
3 . Hh 17. 12, 


PR O P XVI. * 


To unequal cixcles AB - : 
CG, DEF, having the ſame 


gonous figure of equal and . 
even ſides, which ſball not © 
touch the leſſer circle DEF. 
Through the center M 
draw the line AC cutting 


® * 


the circle DEF in F, from whence raiſe a perpen- 
dicular FH. a divide the ſemicircle ABC into two 230. 3. 
_ equal parts; and the half thereof BC alſo; ang 
lv do continually, 5 till the arch IC become leſs b 1.10 
than the arch HC. from I let fall the perpendicular 
IL, It is manifeſt that tbe arch IC meaſures the 

1 55 „ . 
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1 whole circle, and that the number of arches is even, 
c ſch. 16.4. and ſo that the ſubtended line IC is the fide c of 
tbtjhe polygon that may be inſcribed without 
d cor. 16.3. touching the leſſer cirele DEF. For HG d touches 
e 28.1. the circle DEF, e to which IK is parallel, and 
f 34. def. «I, placed outwardly; f wherefore IK does not touch 
: the circle DEF; much leſs do CI, CK, and the 
other ſides of the polygon more remote from 
the center, Which was to be dane. 
pff. Obſerve that IK touches not the citcle 


PROP. Vn. 


Two ſpheres ABCV „E FGH corſt ing about the ſame 
center D, being given, to inſenbe a ſolid of many Ae: 
(or Polyedron) in tle greater ſphere ABC, of 


os — fond a. 1 . 6 . 8 


EucriDE's Elements. 313 
all not touch the ſuperficies of the leſſer ſpbere 


mn 


[e both the ſpheres be cut by a plane paſſing 


buy the center making the circles EFGH, ABCV; 
and the diameters AC, BV drawn, cutting perpe en 
dicularly. In the circle ABC V, a inſcribe the equi - 2 16. 12. 
lateral polygone VMLNC, &c. not touching the 
circle EFGH: then draw the diameter Na, and 
erect LO perpendicular to the plane ABC. by DO, 
and by the diameters AC, Na, conceive planes 
DOC, DON erected, which ſhall be þ perpendi- b 
cular to the circle ABCV, and ſo in the ſuperfi. | 
cies of the {phere make c the quadrants DOC, ccor.33.6 
DON. In which let the right lines CP, PO, R, 
RO, NS, 8ST. Ty,y04 be fitted, equal, and of equal d 4. 1. 
multitude with CN, NL, &c. make the ſame 
conſtruction in the other quadrants OL, OM, &c. 

and in the whole ſphere. Then I ſay the thing 

mquired 10 Reon ITT EE AO PE x 

From the points P, 8, to the plane ABCV draw _ 

the perpendiculars PX, SY, e which ſhall fall on e 38. 1 1. 

the ſections AC, Na. Therefore becauſe both f f 12. ax. 

the right angles PXC, SYN, g and. PCX, SNY g 27.3. 
inſiſt ing on h equal circumferences, f are equal, the h 32. 1. 
triangles allo PCX, SNY + are equi angular. 

” Wherefore being PC k SN, I allo is PX — SY, k conſtr. 

[and XC = YN; n whence DX = DY.nand-1l26 1, 
therefore DX. XC::DY. IN. o therefore VX, NC m3.ax.r, 
are parallels. but becauſe PX, SY are equal, and n 7.5, 
lince being perpendicular to the ſame plane ABCV, o 2. 6. 
they are alto p parallels, q therefore XX, SP ſhall p 6. 11. 
be equal and parallels. 7 whence SP, NC, are pa- q 33. 1. 
iallel one to the other; and ſo the / quadrilateral r 9. 12. 

NCPS, and by the ſame reaſon SPQT, TQRG, as 7. 11. 
allo the ? triangle RO are ſo many planes. In t 2. 11. 
like manner the whole ſphere may be ſhewn full 
of ſuch quadrilatetals and, triangles. whereſore 

the figure inſcribed is a polyedton. „ 

From the center Du draw DZ perpendicular to u 11. 11. 
ide plane NC PS; and juin ZN, ZC, 28, ZP. 17 

- cuauſe 


18. 11. : 


ow 4 * 
1 — 8 k "eras, 7 
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8 ors ft. — E 2 
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X46, cauſe DN. NCæx:: DT. XX. thence NC is yt N 
Y14. J. (SP,) and likewile SP C TQ, and TQ tg, 
And becauſe the angles DZC, DZN, DZS, DZ 
2 3. def. 1 1. z are right, and the ſides DC,DN,D5,DP, a equal, 
a 15. def. and D common, b thence ZC,ZN,ZS,ZP are e. 
11. qual one to the other; and conſequently about the 
b 47. 1. quadrilateral NCPS ca circle may be deſcribed, in 
ct. def 1. which (becauſe NS, NC, CP, are d equal, and Ne 
d conſtr. SP) NC e ſubtends more than the quadrant, f 
| e28. 3. therefore the ang. NZC at the center is obtule, 
Y F 33.9. g therefore NCq c 2 £ZCq (ZCq = ZNq.) Let 
; g 12. 2. NI be drawn perpendicular to AC. therefore ſince 

| 


1 | kg. ax. 1. half of it DCN ſnhall be greater than the half of: 
4 15.1. - Tight avglezandlo that which remains of the right 
1 n 19. 1. ang. CNI ſhall be leſs than it. 2 whence IN t- IC. 
J © 47. 1. therefore NCq (NIq + ICq) o a 2 INq. there. 
[: p 47. 1. fore IN & C. and conſequently DZ p N DI. but 
|, ꝗ cor. 19. the point I is q without the ſphere EFGH. and 
C 12. ſo much more the point Z. wherefore the plane 
1347. 1. NCPS,(whoſler next point to the center is Z)does 
9 lot touch the ſphere EFGH. And if a perpendicu- 
5 lar Do be drawn to the plane SPQT, the point d, 
1 and ſo allo the plane SPQT is yet further remo- 


ved from the center. which is alſo true of the o- 
ther planes of the polyedron. Therefore the polye: 
dron ORQPON, &c.inſcribed in the greater ſphere, 

does not touch the leſſer. Vhich was to be done. 


Coroll. 


Hence it follows, that if in any other ſphere a ſolid 
Pao lyedron, like to the aboveſaid ſolid polyedron, be in- 
| ſented, the proportion of the polyedron in one ſphere to 
The polyedron in the other ia triple of that of the dia. 
"meters of the forenn nn 2 i 
For if right lines be drawn from the centers of 
the fpheres to all the angles of the baſes of the 
laid polyedrons, then the polyedrons will be di- 
_ vided into pyramids.equal in bernd, ; 
„ 5 1 Whole 


1 — —— 2 * 
* — : - ""  — _ 
0-4 2 
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whoſe homologous ſides are ſemidiameters of the 

© ſpheres 3 as appears, if the leſſer of theſe ſpheres 

be conceived deſcribed within the greater about 

the ſame center. For the right lines drawn from 

the center of the Iphere to the angles of the baſes 

& will agree one to the other by reaſon of the like- 

© neſs of the baſes; and ſo will like pyramids be 

made. Wherefore fince every pyramid in one 
& ſphere to every pyramid like it in the otherſphere _ | 

has proportion triple to that of the homolo- a cor. 8G. 12. 

gous ſides, that is, of the ſemidiameters of the 

pheres; and + as one pyramid is to one pyramid, b 12. 5. 
lo all the pyramids, that is, the ſolid polyedton 

W compoſed of theſe, are ro all the pyramids, that 

is, the ſolid polyedron compoſed of the others; 

therefore the polyedron of one ſphere ſhall have 

to the polyedron of the other ſphere, proportion 
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triple of that of the ſemidiameters, e and ſo of : 13 5 - 
the dameters of the fphanes © ono: 
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-1 WE Sph:res BAC, EDF, are in triple proportion one to 
| the ot her of that in which their diameters BC, EF, are. 

Let the ſphere BAC be to the ſphere G in tri- 
ple proportion of that of the diameter BC to the 
diameter EF. I ſay G = EDF. For if it be poſſi- 
ble, let G be 2 EDF. and conceive the ſphere 
G concentrical with EDF. In the ſphere EDF a @ 17. 12, 
nlcride a polyedron not touching the ſphere G . 
ad a like polyedron in the ſphere BAC, Theſe 

| #2 nr e I polye- 


— 


2 . 


— — . ah = =, on EE = — —_— - 2 
— : _ - © 2 - = = 2 — — — — — - . - — of 
> 8 ———— 2 p = 2 _ — 2 2c — — * 
— in = -——_ . = ** 8 IE 

— — _ = K 


=> 


425 26x 8 
DT TC: 
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Þ cor. 17. polyedrons þ are in triple proportion of the diz. 


meters BC, EF, c that is, of the ſphere BAC to 
G. 40 onſequently the ſphere G is greater than 
the polyedron inſcribed in the (phere EDF, 
the part than the whole. 
Again, if it be poſſible, let the ſphere G bed⸗ 
EDF. and as the ſphere EDF is to another ſphere 


e zyt. in- H, ſo let G be ro BAC, e that is, in triple propor. 
l don of the diameter EF to BC. therefore ſince 
f be. 5. PAC fœ HF, we ſhall incur the abſurdity of the 


friſt part. wherefore rather the Iphere G= = SY 
HK, bich w was to be demonſtrated. 5 


Cor oll. 
Hunde, as one ſphere i is to ancthbr tobere, fo is 


2 a polyedron deſcribed in that ta a like N 
delenbed in n this. e 
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PROPOSITION. FE 


and mean proportion (2. a:: a. e.) the ſquare of 
the half of the whole line 2, and of the greater 


1255 line 2 be divided according to extreme 


ſegment a, as one line, is quintuple to that which i bw 


1 7 71 of half of that whole line _— | 
Ita Qa 2 . — * 8 
520: 2. a that is, 4a 0 3. . Is 
+ ELL DAD e x H „„ 
' 22 þ or aa 24 = 22. For 7e+ za c = 22. and d hyp. and 


J 25 d — aa. e therefore aa —+ 22 S 2. Which was 16. 6. 
zo be ane CCWW G ex. and 


, „ 
PROP. I „ 


ee, the r. Scheme. 


Ta ele line A Z + 2 bein pom ey . oa. 
ſement of it Jelf £ 2. the line double of the ſaid i- 
ment (7 ) be irg divided according to extreme and mean 
proportion, the greater ſegment 15 (A) the other pare *% 
the nght line at fo f given 22 + a. c 

FAY 2. 1 BEE Becauſe by the hyp. * aa vY 4. 1 
370 * Za = 12 + 1 223 or a d 231 = 22 a = 22.2. 
72 + Hh þ thence ſhall 2A be = 2e. c ee b 3. w 1. 
Bo Which 1 was 79 be Ame . de F7. 6 


: Ys 


PROP: 
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by ½ TE lan 


d 2. ax. therefore aa + 2 ae n ee z aa. Mich va 


—— —— — — 


HE 


.c 3. 2. . £4 X x = bG or ee ea = aa, For 
dp. and ee 4 ea c g 0d aa. Whichwas to be den. 


17 * 6, | 


Fa right line z be cut accor ding to extrene ani 
mean proportion (Z a:: a. e) the 2 made of the 
whole line 2, and that made of the leſſer ſegmen e, 
Both together, are triple of the ſquare made of thi 
J ns 8 
„„ 5 1 lay 22 + ee = 

3 da. a ot aa - ee 
2 ae = Tg 


-— == ve ec = m0 


to be demonſtrated, 
D-—A—— C——B Tf a vight line 4B be 
aa OOO 
tream and mean proportion in C, and a line AD, equal 
to the greater ſegment BC, added to it, the whole right! 
line DB 1s divided according to eætream and mean 
pPioport ion; and the greater ſegment is the right line 
A given at the beginning. If 
For becauſe AB. ADa :: AC. CB. and by, inver-W%: 


| a byps ſion AD. AB. CB. AC. therefore by compoſition”! 


DB. AB :: AB. AC (AD.) hich was tobe dem. | dBC] 


Sc hol, 


/ 


— . — ͤ— ̃——̃ — 
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= ii : 5 b 
= But if BD. BA :: BA. AD. then ſhall be BA. AD. 
: AD. BA — AD. For by diviſion is BD — BA 
E (AD) BA:: BA — AD. AD. therefore inverſely 
BA. AD.: AD. BA GG AR | 1 1 | 


FWW 


5—4— 0 — B Fa rational right 

* line AB be cut ac- 
cording to extream and mean proportion in C, either of 
the ſegments (AC, CB) is an irrational line of that 
kind Tick is called apotome or reſidual, 

To the greater ſegment AC a add ADA ABZ. 
therefore DCq = 5 DAq. c therefore DCq A 3 3 
Dad. conſequently 4 ſince AB, e and fo the half b f. 13. 
thereof DA. are þ, likewiſe DC is þ. But becauſe L 1b. 
| 5.1 :: not Q. Q.f thence is DC NH. DA. g there. d Dp. 
fore DC — AD that is, AC, is a reſidual line, e fc . 12. | 
Further, becaule ACq h= AB x BC, and AB is 1% 
|, k likewiſe BC is a reſidual line. Which was to f 9+ 10. 


be demonſtrated. Z 77 * 
. PROF. VII. he k 98. 10. | 


—— 


4 4 ; ; 
: , * . : 9 . 0 * 
* >» * 


Itbree angles of an equilateral pentagone AB DE. | 
wether they follow in order, (EAR, ABC, BCD,) or 


nt, (EAB, CD, CDE) be e wal, the ** <p 
1 WBCDE ſpall be equiagngwar, 2 - g . ex 80 ; 


EW 2 OS + Ewe IE = - a * * 
5 - S= = — 4 I. : vi i 4 — = 
5 DIST — — —— ——ů— —— - — : — — 
—— = al 7, OI Foo ny 5 28 = On 7 = — = 
— — — e 8 — "= DD ae ns 


. 7 3. <2. as * rr - 
S — S; * = 
I r — wr ö — 
* OS 828 = — — — —— — — — 
— „ — 4 _ 


— EEE 
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| be equiangular, Which was to be dem. © 


* equal o the fs of if e BC. | 
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Let the right lines BE, AC, BD, be ſubtenged 


to the equal angles in order. 


Being the fides EA, AB, BC, CD, and the in. 


_ cluded angles à are equal, þ therefore ſhall the 
. bales BE, AC, BD, c and the angles AEB, ABE; 
BAC, BCA, be equal. 4 wherefore BF FA, 
and conlequently FC — FE; therefore the tri. 
1. angles FCD, FED, are equilateral one to the o. 
ther: f whence the angle ECD = FED. g conſe, 
. quently the ang. AED — BCD. In like manner 
the ang. CDE is equal to the reſt ; wherefore the 
pentagone is equiangular. Which was to be den, 
hut if the angles EAB, BCD, CDE, which ar 
not in order, be ſuppoſed equal, b then ſhall the 
ang. AEB be=BDC, and BE = BD. K and thence 
fr, the ang. BED=BDE, Iconſequently the whole any, 
AED S CDE, therefore becauſe rhe angles A b. 
in order, are equal, as before, the pentag 


one ſhall | 


If in an equilateral and equi 
angular pentagone ABC DE, tw 
E Yight lines BD, CE, ſubtend tui 

angles BCD, CDE following in 
order, thoſe lines do cut ont ano. 
ther according to extream and 
mean proportion; aud thit 
greater ſegments BF or EF at 


a Deſcribe about the pentagone the circle 


ABD. & The arch ED is = BC, c therefore the 


angle FCD=FDC. d therefore the ang. BFC =2 


. FCH(FCD - FDC.) But the arch BAE b iS: 
6. ED, and conſequently the angle BCF. e =2 FCD 


—BFC. f wherefore BF BC. Which was to be den. 
Moreover becauſe the triangles BCD. 2905 
g equiangular, þ therefore B DC. (BF) Br) 


2 


EUCLI DE 's Elements. = =: 721 
(8 F.) FD. and likewiſe EC. EF : : EF. FC. 
Which was to be demonſt v a ted. | e | FOG 


If the fide of an Hexagone 
BE, and the fide of a Deca- 
gone AB both deſcribed im the 
ſame circle ABC, be added to. 
get her, the whole right line 
AE is cut according to ex! 
treme and mean proportion . =, 
(AE. BE:: BE. AB.) and > 
the greater ſegment therefore i the fide of the Hex- 
gone BE, Ta. 5 


0 1 l _ . — 
K 2 

2 > e : — - -— --— ee — 
e — l 2 — -> 


oa hs 
od -- 4 _— 2 


3 DE 
"x - =P 
= ws. : , 


Draw the diameter ADC, and join the right 
lines DB, DE. Becauſe the angle BDC a = 4 a hyp, ant 
BDA and the angle BDC b = 2 DBA (DAC = 27. 3. 
DBA) thence ſhall DBA (DBE RED) e be z b 32. T. 
BDA ZBD E. whence the angle DBA or DAB © 7-4x.T 
e=ADE. Therefore the triangles ADE, ADB, ate d 5- 1. 
equiangular: f wherefore AE. AD (g BE): AD. © I. aæ. 1. 
(BE.) AB. Which was to be demoiſtrared, f 4. 6. 

Coroll. 5 
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5 Hence, If the ſide of a hetagone in 4 circle be 5 
ent according to extream and mean proportion : 
the greater legment thereof ſhall be the five of 


the decagone in the ſame citcle; 


_ „ . PROF, 
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PROP. x. 


| If an equilate: 
wo Pentagon 
ABCDE be de. 
fcribed in a int, 
J* _ ABCE, the ſilt 
| of the pentagon 
Az containeth n 
power both the jy 
of a eragon 
FB, and the ft 
of a decagone 4. 
_ deſcribed in th 
VVV 
Draw the diameter AG, and biſect equally the 
arch AH in K. and draw FK, FH, FB, BH, H. 
a 28.3 and The ſemicircle AG - the arch AC a = AG= 
3-%%o AD. that is, the arch CG = GDb = AH=BB, 
b hyp. and therefore the arch BCG =2 BHK; e and ſo tbe 
7% angle BFG = 2 BFK. d but the angle BFG g: 
633.6. BAG. e therefore the angle BFK = BAG. 
„ 420.3, Wherefore the triangles BFM, FAB, fare equi- 
2 e I. aæ. I. angular. g whence AB, BF:: BF. KM. b ther- 
f 31. 1. foie ABx BM — BFgq. Moreover the angle AFK 
2 4. 6. k = HFK, and FA =FH. m wherefore AL= 
6. LH, m and the angles FLA, FLH are equal, 
af.3. and lo right angles. therefore the angle LHM 
I 
3 
I 


W 


mM LAM n = HBA. therefore the triangles 
„AHB, AM, o are equiangular ; wherefore Ah. 
AH: : AH. AM. therefore AB x AM = AH 
p 4 6. So that ſeeing ABqy = ABx EM + ABx AM, 
q 17.6, / thence ABq = BFq + AHq. Which was tobt 
r2.2, demonſirated. oe 
CV Coroll. 


pay bj 2 — 


* 2 


* 


I. Hence, a right line Fk) which being 
drawn from the center (F) divides an arch (HA) 
into two equal legments, does allo divide . 
| e | 1 right 
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right line (HA) ſubtending that arch perpendicu- 
Jariy into two equal ſegments. _ Fo, 
2. The diameter of a Circle (AG.) drawn from 
any angle (A) of a pentagone, does divide 
equally in two, both the arch (CD,) which the 
fide of the pentagone oppoſite to that angle 
| ſubtends, and alſo che oppoſite fide it ſelf (CD) 
and that perpendicularly, | 8 5 
„„ A „„ 
Here, according to our promiſe, we ſhalllay down 
8 d1eady praxis of the 11. prop. of the 4. Book. 


; Probl. 55 


To Ind out the fide of a pentagone to be inſeribed 
in a circle ADB. . SEL 1 3 . 
Draw the diameter AB, to which erect a per- 
pendicular CD at the center C. divide CB e- 
qually in E, and make EF — ED. then DF thall 
be the ſide of the pentagone 7 
For BF x FC +ECqa—EFqb EDS = 26. 22 
DCq + FCq. d therefore BF x FC = DCqor b conſtr. 
BCg. e wherefore BF. BC. :: BC. FC. therefore c 47. 1. 


lince BC is the fide of a hexagone, f FC ſhall d 3. ax. 


be the fide of a decagone. Conſequently DF h e 17. 6. 

=+ DCq + FCq g 1s the fide of a pentagone. f 9. 13. 

E320) ads io be dont, EET 10. 13 
„ * „PRO n.. 


= þ T - — * 2 n — 6 — FA — 4 - — — — 
* * => 2 N 6 — * „ 2 =. Dae a ==» — 2 — — — - — hy 9 
2 A — ů —— ä — — = 3 — — 9 => - —— ” > -—_— = - a — — — 
md 2 8 8 5 1 i * Ts _ r 4 —— IO” = — 2 * r = et. — 5 * — To Sn 
. $52 I — — a EEE. ET. CS SERIE ER a : == === > = 
- 8 . — C — = — — — — —_— — 
—Z•—— —— — ts —— — — — — — 


— — — — — 


18.5 


324 9 thirteenth Book of ER 


"PROP. X. 


A If in a chele Ach, 
| WG” whoſe diameter is vatio- 


nal AG, an equilateyal 
Pentagone be inſcribed 
E7,\ / MABCDE,; the fide of the 
. ( Pentagone AB is an ing- 
11 Mz tional line of that kind 
3: $889 "6 oa is ca 
T>D A 
ee OT ng „ Draw the diameter 
* 0. 6. BFE, and the right lines AC, AH; and & make 
F.. =; of the radius FH; and CM = 2 CA, 


a cor. 10. Becauſe the angles AKF, AIC, are a right 
3 AIC, are h equiangular: c therefore CI. FK. 
5 45 4 mutation FK. FL:: CI. CM A4: : CD. CK (20M) 
N aud fo by e compoſition CD + CK. CK :: KL. | 
F 22. 6, FL. f conſequently Q: CD -+ CK'(g CK) 


angles, and CAI common, the triangles ARF, 


:: CA. FA (FB) d:: CM, FL. therefore by per- 


CKq :: KLd. FLq. therefore KLq = 5 ELg. 


" mY 5 wherefore if BH (5) be taken 8, FH ſhall be 4, 


FL x, andFLqi, BL 5, and BLq 25, KLqs: 


no 10. by which it appears that BL and KL are þ þ N., 
= 3 E and ſo BK is a reſidual, and KL its 3 
pbdr adjoining line. but being BLq - KLq == 20. 
19.10. I thence BL A. 4/ BLq — KLq. m whence BK 


m cor. 8.6, {hall be à fourth reſidual line. Therefore be- 


And 17, 6, cauſe ABq m is = HB x BK, u ſnall AB be 2 
<p Oday minor line. Which was to be dem, 5 e 


[ 


led a minar | 


zn 
me 
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#4 in a chcle ABEC an 
equilateral triangle ABC _ 
be inſcribed, the fide of that 
niangle AB 1s in power tri- 
le to the line AD drawn {| 
from D the center of the cir« wg, 
cle to the circumference, 

The diameter being ex- 
tended to E, draw BE. Be- 


part of the circumference, hb therefore BE=DE, 13+ 


(+ ADq.) e conlequently SSN = 3 ANG. Which = 
pas to be demonſtrated. „ Ant. 


1. Aq. ABq : 


31 ABq. e and 22. - , 
. Jo Dr = = FE. For the triangle EBD g is e- 1 : 
45 quilateral, 5 and BF perpendicular to ED. h cor 3. 3 x 
5, therefore EF = FD - 
T7 + Uenee, AF-== - DE +DF= 3 DF, 

ng | 

0. Þ K 0 P. XIII. 

K 

e- 

2 


To teſeribe a 1 ol. and ns it 
in a ſphere g1ven © and to demonſtrate that the dia- 
Meter of the ſphere AB is in power . of | 
it ide EF of the grand EGFl. 


cauſe the arch BE a =EC, the INTE BE; is the arth 2 a cor. 10, 
hence AEq c = 4 DEq (4 BEq) d= ABq + BEq b cor. 1 5. 4. 


Coroll, 1 3 | ec 3. ax, 1. 8 


4. ; 
2, ABq AFq:: 4. 3. F For ABq. AFq:: Ae b 3. 6* 
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2 10. 6. About Ag deſeribe the ſemicircle ADB; g ap} 
let AC be — 2 CB. frem the point C ered the 
perpendicular line CD, and join AD, DB, then 

at the interval of the tadiu HE = CD qeleribe 

b cor. t 5.4. the circle HEFG, þ wherein inſcribe the equi- 
c ,2.11. lateral rriavgie EEG, from He ere& IH = CA 
dz.1, Pperpendiculai to the plane EFG, produce IH to 
X . ſo that IK AgB; and join the right lines 
IE, IF, IG, Then EFGi ſhall be the pyramid 


een. 


| For becauſe the angles ACD, IHE, IHF, Ind, 
c conſtr, i are right angles „ and CD, HE, HF, HGe 
1 41. 1. equal, e and IH AC; f therefore AD, IE, If 
136 fhall be equal among themlelves. But be. 
8 20 6. ing AC (2 CB.) CB g:: ACq. CDq: thence fhall 
Alg be 1 D. therefore ADF ACq 4 
 H2.ax. CDq þ =3 CDq = 3 HEq k = EFq. I theretors 
K.12.13. AD, EF, IE, IF, IG are equal, and ſo the pyn- 
IIa. 1. mid EFGI is equilateral, But if the point C 
de placed upon H, and AC upon HI, theright 
m8. aw. lines AB, IH, m ſhall agree, as being equa], 
Wherefore the ſemicircle ADB being drayn 
nf. def. t. about the axis AB or LK n ſhallpaſs by the points 
31. def. E, F, G, * and ſo the pyramid EFGl ſhall be 
ik. inſcribed in a ſphere. Whichwas to be done. 
o cor 8 6. Allo it is manifeſt that BAq. ADq o:: BA. 
7 const. : AC #5 2 2. Which was to be V 


85 Coroll. 


1. ABq. HEq :: 9. 2. For if ABq be put), 
q 12,12, then Atq (EFq) ſhall be 9. g conſequently i 
. 6 it L/be the center, then ſhall AB, LC :: 6. 
F gonſtr, 1. For if AB be put 6, then ALE fhall * 
657515 ee AC 4. Wherefore LC ſhall be 1 Hence | 
3. Ab H! X 6, 4% „% „ heben 
& Abg. 1 579-4 PROP, 
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| | PROP. XIV. 
To deſcribe an Oda. 
aon KEFGDL, and E By 
comprehend it in the | 
ien ſphere, wherein 
4 pyramide is: and to BA 
demonſtrate that AH | 
the diameter of the / 
ſobere 151m power dou-d . 
ple of 40 the fideof A 
FTE l TE 5 
About At deſcribe the ſemicircle ACH. and 
from the center B erect the perpendicular BC. 
draw AC, HC; then upon ED = AC a make , 
the ſquare EFGD, whole diameters DF, EG, 
cut inthe center I. from | draw IL = AB h per- 2. 11. 
pendicular to the place EFGD. produce IL. o g . 
till IK = IL. and join KE, KF. KG. KD, LE, © 
LF, LG, LD; then ſhall KEFGDL be the 
O:tacdron required, oo oe Ent 
For AB, BH, FI, IE, &c. being ſemidiameters 
of equal Iquares are equal one to the other. d g 4 5 
wence the baſes LF, LE, FE, &c. of the right t 
angled triangles LIE, LIF, FIE, &c. are equal, 
aud conſequently the eight triangles LFE, LEG, 
LGD, LDE, KEF, KFG, KGD, KDE, are 
equilateral, e and make an Octaedron, which 2, def. 
may be inſcribed in a ſphere, whoſe center is 11 as, i 
I. and IL or AB the radius. (becauſe AB, IL © | 
Ib, IK, &c, Fare equal.) Which was to be done f con i 
Moreover. it is evident that AHq (LK) g = - = 
2 AC nn _ e . 
FCC | 
1. Hence it is manifeſt, that inthe oftaedron . 
the three diameters EG, FD, LK do cut one the 
other perpendicularly in the center of the [phere, 
2, Alſo that the three planes EFGD, LEKG, 
LFKD are ſquares, cutting one another per- 


Peligicularly, 1 
X 4 4 $00 


, HT. The rand Rel * 


z. The Odtaedron is divided into two like 
and equal pyramids EFG DL, and EFQDK, 
| Whoſe common bale is the ſquare EFGD. 

T3 11. 4. Laftly it follows that the oppoſite baſes 
. of the octaedron are 3 one to the other, 
Th: T 0 deſeribe acub 
. EFGHIKLM, and 
com pre bend it inthe 
ame ſphere w heren 
the former guet 
E * ans 2 
ME rate that AB itt 
F N "I diameter of | tht 
1 8 is in power t iple 1 to EF the fide of that cube, 
1 2 te. 6. Upon AB deſcribe a ſemicircle ACB; a and 
„ make AB— 3 DA from D naiſe the pefpendicu 
iT lar DC, and join BC and AC. Then upon EF 
Ks 4 45. 11, 2 ACh make the [quatre EFGH, upon whoſe 

+ 3 plane let the right lines El, FK, HM, GL, 
ſtand perpendicular, being equal to EF, and 

| Connect them with the right lines IK, KL, LM, 

IM. Theſolid EFGHIKLM, is a cube, as 1s 

: lufticiently apparent from the conſtruction. 5 

In rhe oppoſite ſquares EF KI, HGLM, drav 

tte diameters EK, FI, HL, MG, by which le 

the planes EKLH, FIMG be drawn, cutting 

5 dne another in the line NO. which « ſhall di- 
©. 207, 39 vide equally in two parts the diameters of the 
11. cube EL, FM, GI, HK, in P the center of the 

& 15. def. cube, 4 therefore P ſhall be the center of a ſphere 
11.40 4 paſſing © by the angular points of the cube. 
def. 11. Moreover, ELq e EK q+KLqe= 3 KLyj 

e 47. . or 3 ACq. but ABq. AG 1: BA. DA f :: 35-14 
f con. h therefore AB — EL. wherefore we e have mats 

D or, 8 6. a cube, Lc. Which 9 85 a done. W 

5 070 EY 

517 Js | I, nase it is manifeſt, that Allahs diameters 
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of the cube are equal one'to another, ahd do 
* bilech one another in the center of the 
e 13 — | 
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ſphere. And by the ſame means the right lines 


which conjoin the centers of the oppoſite ſquares 
ae. qually bilected in the ſame center. 


329 


2. [he diameter of a ſphere containeth in 


ower the fide of a tetraedron and of a cube, 


8 _ PROP, XVI. 


To deſcribe an Tcoſaedron gy 


ZCHIKFIV XRST, and en- 
tompaſs it in the ſphere where- | | 
in were con;ained the farefaid 
folids ; and io demonſtrate that 
FG the fide of the Icoſaedron | 
1: that in ational line, which | 
3s called a minor line. 
Upon AB the diameter | 
of a ſphere deſcribe the le- 
micircle ADB; and a make + 
AB= 5 BC, then from C 
erect CD perpendicular, and | 
draw AD and BD. At the 
diſtance EF = BD inde 
„ * the | 


/ ; 4 10. 6. 
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5 11. . the circle EFKNG ; b wherein inſcribe the 
0 equilateral pentagone FRIHG. Divide equally 
in two parts the aches FG, GH, &c. and join 
the right lines FL, LG, &c. "A the tides of 
c 12. 11. 4 decagone. Then c eret EQ, LR, MS, NT, 
OV, PX equal to EF, and perpendicular to the 
plane FENG; and connect RS, ST, TV, Vx, 
RR; as alſo FX, FR, GR,GS, 8S,ST, HT, iT, 
IV. KV KX. Laftiy, produce FQ, and take Ol 
_—=FL, and EZ = FL and conceive the right 
lines ZG, ZH, ZI, ZK, Z F to be drawn; ax 
alſo VV, XX, YR, VS, YT. Then I {ay the 

Icoſaedron required is mage. 
For becaufe EQ. LR, MS, NT, OV, PX, are 
d conſtr. d equal and e parallel, alſo thole lines that join 
e 11. them EL, QR, EM, QS, EN, QT, EO, QV, EP, 
"£33. to Q, / are equal and parallel. And ihence like. 
wille LM (or FG) RS, MN, ST, &c. are equal 
g 15. 11. one to the other. g therefore the plane drawn by 
E, EM, &c. is equidiſtant equally trom the plane 
h 1. def. paſſing by QR, QS, &c. ) and the circle AK. 
„ S TVadraun from the center Q is equal to the 
circle EPLMNO ; and RS TV is an equilate- 
ral pentagone, But EF, EG, EH, &c. and CI, 
R., Q, &e. being conceived to be drawn; 
k 47 t. then becauſe FRq k = FLq - LRꝗ, I or EEA 
1 conſtr. m== FGq, 1 therefore FR, FG, and lo all RS, 
m 10. 13. FG, FR, RG, GS, GH; &c. ſhall be equal one 
nſ:h.48... to the other. and conlequently the ten triangles 
and . ax. RFX, RFG, RGS, & are equilateral and equal. 
0 cor. 14. Moreover, becauſe XQY isa o-right angle, there- 
11. fore XYqp — QXq+QYq q= Viq or FG. 
p 47.1, Wherefore, XV, VX, and likewiſe XV, II, v5, 
q 10. 13. XR. ZG, ZH, &c. are equal. Therefore other 
deten triangles are made, equilateral and equi! 
both to one another, and to the ten former; 
anq fo an Ilcoſaedron is made,  _ 
Moreover, divide equally EQ in a, draw the 
1 15e. 1. fight lines, à F, a X, a V; and becaule Q 
, and & Qthe common fide, and FQX, EQ 
| V 8 Ale; 


eee  Q% OD 
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right angle, f therefore ſhall æ X be = V; 4. 1. 

a by the Rae reafon all the lines X, a R, t 1 
S2 T. 42 V, A F, & G, & H, 4 I, 4 K ate equal. u 3. 123. 
But becauſe Z Q. QE 7 :: QE. ZE. therefore x 4. 2. 

Zaqu= 5 Eaqas = EQ (EEq) EA dg 4a 47. 1. 

tg. therefore Za = aF.z in like manner a F= 2 15.5, 
V therefore the ſphere, whoſe center is à and 5 
aF the radius, ſhall paſs by the 12 angular 
oints. of the e ]ĩ«⁊? ß ĩð 
Laſtly, wr = "_ a : : 28 5 5 and ſo . 22. 6, 
Za, akq :: ZYq. QEq.b therefore ZYq= 5 b 14.5. 
Qt, or 5 BDq =: but ABq. BDq c: AB. BC 285 8. 6. 
5. 1. d therefore ZY = AB. Which was to be d t. ax. 1, 
done. Therefore If AB be put p, e then EF = e ſch. 12. 
„Aga ſhall be alſo p. and contequently FG the 10. 
{ide of the pentagone, and likewiſe of the Ico- f x1, 13, 
ſaedcon, f is a minor line. Which was to be lem. 


Col. 


t. From hence js inferred, that the diameter 

of the ſpnere is in power quintuple of the ſe- 

midiameter of the circle encompaſling the five 

ies of the een iid mn 
2. Allo it is manifeſt that the diameter of the 

ſphere is compoſed of the fide of a hexagone, 

wat is, of the ſemidiameter, and two ſides of 

the decagone of a circle encompaſſing the five 

lides of the Icoſaedron. C 

3. It appears likewiſe that the oppoſite ſides 

od an Icoſaedron, ſuch as RX, HI, are parallels, 
For RE a is parallel io LP, y parallel to Hl, 4 33, .. 
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| 4 30. 


6, $ 
H.:: IO. OH; and take NO, NP, = IQ 
then ere& OR, PS, perpendicular to the plane 


| bended; and to demonſtrate that the ſide RS of the 
Dodecaedron is an irrational line of that ſoft which 
is called an apotome or reſidual line, 3 


QT, be equal to 10, NO, NP. whence DR 
RS, SC, CT, TD, being connected, DRSCT 
mall be a pentagone oi the dodecaedron required. 
For draw NV parailei to OR, and having drawn 
NV out as far as the center of the cube X, 
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PROP. XVII. 


the ſphere wherein the former figures were compre- 


| Ler AB be a cube inſcribed in the given 


| ſphere, and let all the ſides thereof be di. 


vided equally in the point E, H, F, G, K, L, &, 
and join the right lines KL. MH. Hd, EF. a make 


DB, and QT to the plane AC ; and let OR, PS, 


join 


1 _—. . :: ami = cat Ate. tow Waal Told © 


g = ; : ? \ ee 1 - J 2 
2 L . "0 
J S . % 4 K 
0 5 r . ; 3%, — . a r 
Y 1 „ os fy * 4, 5 * . : 
5 . 


755 To deſeribe a Dodecaedron, and comprehend it in 


JO ———{ 66. — 
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bonn the right lines DS, DO, DP, CR, CP, HV, 
HT. KX. Becauſe DOq « = DKq (b KNq) = a 47. 1. 
K0q c= 3 ONq (3 OKq) 4 thence DRq= 4 b 7. ax, ts 


By the ſame reaſon DR, RS, SC, CT, TP are d 47. 1. 
equal. But becauſe OR f is — 2nd 2 parallel e 4. 2 


DC ſhall be alſo parallels. Y therefore theſe with ri. 

them that conjoin them DK, CS, VH, are in 8 1. . 
one and the ſame plane. Moreover, becauſe h 9. 1. 
HI. 1 O k:: IQ. (TQ.)QH & :: HN. NV. and k 7. 11. 
both TQ, HN, and QH, NV k are perpendicu- 
Jar to the ſame plane, J and fo likewile paral- 1 6. :1. 
els, m THV ſhall be a right line. à therefore m 32. 6. 


in one plane extended by the right lines DC, TV. 11, 
otherefore DCTSR is a pentagone, and that 0 5.13. 


alſo equilateral, by what is ſhewn already. Fur- 
thermore, becauſe PK. KN :: KN. NP; and 


DSq p = DPq + PSq (PNg) = p DKq + PKq p 47. r. 
+ Nbg, 9 thence D5q = DKq +3 KN S 4 ̃ t. aæ. 2. 
whence the triangles DRS, DCI, are equilateral 1 4. 2. 
one to another. / therefore the angle DRS = 8. 1. 
DTC, and likewiſe the angle CSR — DCT. 
therefore the pentagone DTCSRs alſo equian- 

ular. Moreover, becauſe AX, DX, CX, Cc. are 
emidiameters of the cube, t thence is XN IH © ts. 13. 


RVX, is a x right angle, z thence RX q = XV X 29. 1. 


another. And if by the ſame method whereby 

the pentagone DTCSR was made, twelve like 

pentagones, touching the twel ve ſides of the cube, 

be made, they ſhall compoſe a Dodecaedron ; and 

2 ſphere paſſing by their angular points, whoſe 

Rdiuvs is AX or RX, ſhall comprehend that 

Dodecaedron. hich was to 36 done 
L—L.aſtiy, 


ORq e = OPq, or RSq. therefore DR RS. c & 83:5 


to PS, therefore RS, OP, and conſequently RS, f conſt. g6; 


the Trapezium DRSC, and the triangle DTS are n «. & 2; 


DKq (4 DHq) r = DCq. therefore DS = DC. and 4. 13. 


or KN, u and ſo XVS KP; wherefore becauſe u I dx, 1 


+ RVq (NPq) = KP Neq a=; KNqs = 277. 1. 
LAT or DXq, Sc. therefore RX, AX, DX, and 2 4. 3. 
by the ſame reaſon XS, XT, AX, are equal one to Þ 15. 135% 


2 
9 r * 
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Cc conſtr, : : Laſtly, becauſe KN.NO FL NO.OK. 2 thence 
d 15. 3. KL. OP :: OP. OK + PL. Therefore if AB the 
dA4iameter of the lphere be ſuppoſed 5, then ſha 


e 15. 13. KLe= We f be allo p. g whence OP or RS 
FAME rn wo na, 2 
10. the ſide of the dodecaedron ſhall be a reſiquzj | 
86. 13. line. Which was to be demonſtrated, 7 


7 Coroll. 9 15 
From this demonſttation it follows, r. that if 
the fide of a cube be cut in extream and mean 
proportion, the greater ſegment ſhall be the ſide 

of the dodecaedron deſcribed in the lame ſphere, 
2. If the leſſer ſegment of a right line, cur 
in extream and mean proportion, be the fide of 
the dodecaedron, the greater {ſegment ſhall be 
the ſide of the cube inſcribed in the (lame ſphere, 
3. It is manifeſt alſo, that the fide of the cube 
Is equal to the right line which ſubtendeth the 
Angle of a pentagone of the dodecaedron inlcti, 

bed in the ſame tphere. e 

PROP. XVIII. | 
G To ſind out tle 
, ſides of the precedent 
. ve figures, and com. 
i LH } pare them toget ber. 


WY Let AB be the 
— H/ diameter of the 


| ==. * ſphere given, and 
\ / | AEB the _— 

| . \ { cle, and let AC be 
3 ö \ a=; AB, and Al 


; þ— + AB. then e- 
— 1 N re& the perpendi. 
Pf! ß CDF. 00S 
and BG — AB. join AF, Ak, BE, BF, CG; 
and let fall the perpendicular Hl tom t, 
C ang 


1 ; D L 
O. C. 
100. Co © 
* 1 8 
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and CK being taken equal to CI, from K erect + 
the perpendicular KL, and join AL. Laftly, | 
- mike AF AD AGUE ne 
Iherefote 3. 2 d:: AB. BD e:: ABq. BFq the d conftr, 
ſide of a Teiraedron andz,n::a AB. AC:: e cor. 8.6, 


ABq. BEq f the fide of an Octaedron. ISA 


Alſo 3. 1 d: AB. ADe :: ABq. AFq,s the g 15. 13. 
fide of av Hexaedron, hc conftr, 
Moreover, becauſe AF. AO þ :: AO. OF. k Kk cor.v7. 
thence ſhall AO be the fide of a Dodecaedron. REL 
Laftly, BG, (2 BC.) BC I:: HI. IC. n there- 1 4. 6. 
fore HL = 2 GI An = KI. therefore HIq o =4 m 14. 5. 
Clg. conſequently CHq p = 5 Clq' 9 therefore n conſtr. 
ABq— 5 KI. a therefore KI or HI is a radius o 4. 2, 
of a circle encloſing the pentagone of an Icola- p 47. f. 
edron; and AK or 1B y is the fide of a decagone q 15. 5. 
inſcribed in the ſame circle. / whence. AL ſhall r coy, 16. 
be the fide of a pentagone, z and allo the fide 1. 
of an Icoſaedron, W hereby it appears that BF, f 10. 13. 
BE, AE are f E.. and AL, AO þ Y,, and BF t 16.13, 
CBE, and BE AF, and AF CAO, And becauſe u 1. 6, 
jAFq=ABqu=5 KLq,and AF AO AF x x 4. ax. t. 
OF, x and ſo AF AO + AFx OF C2 AF x y r. 2. 
OF, y that is, AFq © 2 2 AO. a thence ſhall 3 2 17. 6. 
AFq (5 KLꝗq) be F 6 AO, conſequently KL a 47.1, 
SAO and much rather ALT AO. „ 
That we may expreſs thele ſides in numbers; _ 
If AB be ſuppoſed / 60, then, reducing. what 
is already ſhewn to ſupputation, BF = / 40. 
and BE=4/ 30, and AF =,1/20. Allo AL 
=4:30- 4 180 (fot AK = 15 - }. and 
KL(HI)= 4/ 12:) Laſtly AQ=4/:339 - 
! 


— . — —— ' noe 
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5 5 5 5 | 


Ii is very apparent that beſides the five aforeſzil 
figures, there cannot be deſcribed any other repuly 
ſolid figure (viz ſuch as may be contained under qi. 

dinate and equal, plane figures) 
Poor three plane angles at leaſt are required 
a 21: rr, to the conſtituting of a ſolid angle; à all which 
bSeeſch, muſt be leſs than four tight angles. b But 
3211 angles of an equilateral triangle, 4 of a ſquare; 
. *  _ ud (ix of a hexagon, do leveially equal 4 right 
angles; and 4 of a pentagon, 3 of a heptagon, 
3 of an oftagone, &c. do exceed 4 right angles; 
Therefore only of 3, 4, or 5. equilateral trians 
gles, of 3 ſquares, or 3 pentagones; it is poſſible 
to make a ſolid angle. Wnerefore beſides the 
five above mentioned, there cannot be any other 
- regular bod é 1 


* 
— 2 * — = 
32322 I 5 25 = 
. 


* ; — 3 ->- F 88 
— ten — 22 


* 
9 


5 1 vx IS e 2 — _ ; AR. * 2 x = 
— — >: — ££ - "x -— - + 2 43 * - — 
bs —— = : - — v— + —ů —ęVͤ ra - — — — — - — 
> * 3 CES — - ESE” 2 I = > > af {= — > — — 2 
— = N * == — * — — 2 — 2 
: oe. — > —_ = 2 . 
= 22 2 4 * : 
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Out of P. Herigon. 


mn” The Proportions of the ſphere and the five reguld 
 Fqures inſcribed in t he ſam 


Let the diameter of the ſphere be 2, then ſha 


The Peripherie or circumference of the grea 
ter circle, be 6. 28319, 9g. 


: The lap erficies of the greater circle, 3. 1415 ö 
Tze ſuperficies of the ſphere, 22. 56637- | 
Wo Oy of the ſphere, 4. 1879. 


Tue fide of the tetraedron, 4. 62299. 5 0 


EvcLiDes Elements: | 
The ſuperficies of the tetraedron, 4, 6188. 


The ſolidity of the tetraedron, 0, 15132. 


The ſide of the hexaedron, I, 1547. 


The ſuperſickes of the Hexaedron, 8. | 
The folidity; of the hexaedron, I, $396. 
The ſide of the Octaedron, 1, 41417. 5 
The ſuperfcies of the Oftaedron, 6, 9282, 
The ſolidity of the Otaedron, I, 3333+ 
The ide of the Dodecaedron, ©, 71364. 


The ſalidity of the dodeeaedron, 2, 78516. 
The ſide of the leoſaedron, t, 05146. | 

he ſuperficies of the Icoſaedron, 9, $7454: 
be Glidiry of the Teofardron, 25 5361 5 2 


ie [uperficies of the Dodecaedron, 19, $1462. 


7 


ien er 
— 1 83 4 2:1 / 
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pv; APN M2 616 
Ds 3k 
— 2 


I five equilateral and equiangular figure, like 
nl the Themes beneath, be made Ty ens 
Lightly folded, they will repreſent the five regulsr 


bodies, 


- 
{ 3 = — | ö 
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exoroITI0N * 


Tepenllenby line DF 
drawn from D the cen- 
ter of a circle ABC to B. — 
BC the Ide of a penta- / 
gon  inſeribed in the ſaid e = 
ir the half of theſe two lines taken 
tagetber, viz, of the fide of the \ 
bexagone DE, and the fide of the 
decagone EC inſeribed: in the ſame | 
circle ABC, 

Take FG = - FE, and draw cd: 4 Then = 4 8 
is= CG. therefore the angle CGE I= CEG b 5. 1. 1 
þ ECO. therefore the angle ECG c= EDC. Se 1 
4 ADC e T CED (EECD.)f conſequent. d yp, and * 
ly the angle GCD = ECG=EDC. 58 3316. 
DG=GC (CE.) therefore DF =CE( PRE e 20. 3. a 


nah Which was to be _ - fac & BS as. 


| PR OP. II. 1 „ 
If two right lines AB, DE, A 5 8 K 
by cut according to extrem 11 
and mean Proportion (4B. D Ha E Fo 2 IM 
D: DA. HE.) they ball RT of ee e hit 
be cut after the ſame manner, viz. into | the ſn Ez 
A (48, GB: * DH. HE.) % Tet 
"Sd Take 


Eucrip B“ Element.. : 741. 
"PROD W Os 


If from F the center of a circle encompaſſing the = 
pentagone of a dodecaedron ABCDE, a jerpendicular 
line FG be drawn to one fide of the pentagone CD; 
the rectangle contained under the ſaid fide CD and 
the perpendicular FG, being thirty times taken, 8 _ 
equal tothe ſuperficies of a Dodecaetron.; Alſo. 
If from the center L of a circle; inclofing the tr 
angle of an Icoſaedren HIK, a perpendicular line 
LM be drawn to one fide of the triangle HK, be 
angle contained under the ſaid fide HK and the 
perpendicular LM, being thirty times taken, ſhall be 7 5 5 
equal to the ſuperficies of an Icoſaedron., mn. 
Draw FA, FB, FC, FD, FE. a then ſhall the tri- 1 
mls CFD,DFE,EFA,AFB,BFC be equal. but * ©» 
CDx FG B = 2 triangles CFD. therefore 15 1 
CD x GF ec = 60 CFD 4 = r2 pentagones AB- 8 
CDE e = to the ſuperficies of a dodecaedron. 4 2 
Nich was to Je demonſtrated. „ _- 
Draw L., IH, LK; then HK x LM fis= 2537-3 
tangles LHK. therefore 30BKxLMg=6 907 
HLK = 20 HIK h = to the ſuperficies of an f 16.13 z 
lolaedron. Which was to be demonſtrated.  * PE. 


Coroll. 


CD x FG. HK x LM k .: the ſuperficiesof a K 1j | 
d:caedron to the ſuperficies of an Icoſaedtonk᷑ 


13 PRQP.. 


4 "> « — 4 ＋ A. 
— x —_— + £ * 
= . . _ - * * 
— * SANS 


— — — 2 
—U—ää LD — 


. 
| 2 <4 EG. te 


ay =» 8 3 

MN . „ — 

„„ 
Op 3 * 8 "BY 
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PROP. V. 


T be ſuperſicies of a Do- 
I RE decaedron bath to the ſu- 
XI perjicies of an Icoſaedron 
F N bigs in the ſane 
1 ſphere, the ſame proportion 
| 1 that H he. ſide of a cube 


5. Hat h t "4D the de 0 an 
. * 1 E No 


"are BD. AD. u n which from the center E let 
: Al the perpendicular 1 EF, EGC and draw 


ee EC = CD. EC, 522 EC. cb. 1 


EC C CD) EF (4 3 EO 68 
EF. ( CD.) but H. BD. H 


d cor. 12. therefore H. BD :: EG. Ex. Kh T 


* 4; — BD x EG, wherefore ſince H. A 
ns. 5. SEE. 'AD_ + EF. k thence mall be H. AD :: B 
2 3 x EG: AD „EFI: the ſuperficies of a dodtes. 
48 = ar. the Fabre of an eee Vn 16h 
Hz», 4 vo fo be e UPI 
Neo: 414. 2961357 x ©. Ee bow. th 15 > 
5 ge x | RY 
3 88 7 7 1 . 
r gre WW or, 


Let the ci ire ABCD 


„„ i be b 5 the \entagone of a dodecaedion, 
23.14. E Hob c an [eofacdron 3 whole lde 


kveribz' * Elements. = 


PROP. vr. 


If a right line 4B be 
eut in extream and mean 
oport ion. then as the 
right line BF,comaining 
in power that which is 
made of the whole line 
AB, and that which i: 
made of the greater 7 
ment AC, is to theright H 

line E containing in e. 5 7 
gr that which is made of the whole line 4B, 1 that 
which is made of. the ed opens BC; ſo is the fide 
of the eube BG to the fide of an Ico ſaedron BK in in . 
ſeribed in the ſame 1 with the ne £2, | 
In the circle, whoſe ſemidiameter is AB, in- 
ſcribe BEGHI the e of a dodecaedron, 
and EKL the triangle of an Icolacdron, a where. 3 cor. 37. 
fore BG ſha]l be the fide of a cube inſcribed in 13. 


the lame ſphere, therefore BK N4. 2 ABq; and b 12. 13. 


| Eqe = 3 ACg. therefore BKq. Eq d-: 125 C 37 13. 
Acge:: BGq.BFq. wherefore 555 inverſion d 15. 5. 

FKq :: Bra. 54 F whence BG. BK $2 BF. . £2. 00 4 

Which was zo be n i £ 


PROP. vII. 


4 Dodeeaedron i is to an Teoſasde on, at the .f * 
(Cube is to the fide of an Teoſaedron, inſerived in 
one and the ſame ſphere. 

Becauſe a the fins circle comprehends both 23. 16 
th: pemagone of a dodecaedron, and the trian- 


ol feof an Icoſaedron, b the perpendiculars drawn b 47> 1. | 
| nom the center of the ſphere to the planes of the 
peutagone and triangle, ſhall be equal one to 
morher. Therefore it the dodecaedron and Ico- 

aedron be conceived divided into pyramids, 

"gh lines being drawn from the center of the 


— — 
- 8 
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8 ſphere to all the angles, the altitudes of all ths 
pPoyramides ſhal) be equal one to the other. 

c 5. and 6, Wherefore ſince the pyramides c of equal 
12 height with the baſes, and the ſuperficies of 
the dodecaedron is equal to twelve pentagones, 
and the ſuperficies of the Icoſaedron to twenty 


triangles, the dodecaedron ſhall be to thelco. Ml 


Aaedron, as the ſuperficies of the dodecaedron is 
d 5. 14. to the ſuperficies of the Icoſaedron, d that is 

3ẽs the ſide of the cube is to the ſide of the leo- 

 ſaedron, EE Cues „ 


. ROP. vill. : 


| 8 
* ; N o 
VS - 


The ſame cin 
 - B$BCDE cope 
N\ bhends. 2 . 
quae of Ihe cube 
. 105 ; and the 
rriangle of the oda. 
edron FGH 'inſer- 
; Jed in one and ibe 
t ' 
L—.et A be the diameter of the ſphere. be- 
215.13. cauſe Aq a=}; BCq b— 6 Blq; and allo A0 
d 47. 1. c=—=2 GFqd = 6KEFq ; thence ſhall BI be = 
C14. 13. KF. e therefore the circle CBED = Gl. 
d 22. 13. Which was to be demonſirated, 5 


. End ofthe fourtgenth Bot. 


een 
The FirTEENTY Book 
BEUCLIDES 
ELEMENTS = 


4 G s : 


rnOPosITION x 


0 - 8 . 
2 W. & N * 33 5 . 
A = 1 N. J 8 v 
4 — S 
% E: 4 


Na cube given ABGHDCFE to deſcribe a 

a pyramid AGEC, © BE LEG. 

| From. the angle C draw the diameters 

CA, CG, CE; and connect them with 

=. the diameters AG, GE, EA. All which 

are a equal among themſelves, as being the dia- a 47, 1. 

meters of equal ſquaies: therefore the triangles 

CAG, CGE, CEA, EAG are equilateral and e- 

qual; and conſequently AGEC is a pyramid, 

which infiſts upon the angles of the cube, nd 

therefore þ is inſcribed in it, hich was to be done. b zt. def. 
JJ OE 5 diy 


-_ * 2 _ = 7 
5 . 8 N — * 
— 2 -— vs * 4 c 4 £ 
8 2 * 5 
„ ˙· a <3 -  # 1528 An „„ - 2-4 * * . RED — vet — * 


exo? u. 


to deſcribe an ofaedron EGA. 
4 TFH. w . *. ; 3 i \ * 1 | 
2 Biſe& rhe ſides of the 
_ pyramide in the points, E,, 
F K. G. H. which join 
with the right lines EF, 


are b equal one to the other; conſequently the 


D4-'T. g ttiangles EHI, IHK, &e. ate equilteral d 


„ „/ equal, and ſo make c an octaedron delcribed 4 
3 in the given pyramide. Which was 10 be dong, 


1 . 


, . . * * $ 
, 1 a 2 + 4 » — - 
| R | 


* 

K 5 

— * . 
p ; \ 

? 8 

Wo 9 a 448 
* , ; 
. by 
7 2 
3 1 * 
* 


A 


* 


N 0 


: WK, 7 : 
83 ** . U * — 
3 - * 1 b - S 3k i . ; | 
\ ts. b 
f ; »" 8 * : 


| P. 


Re 8 " : + A ; i 7 t 1 5 » 4 4 
4 * . 7 4 i 4 <> v = . 4 . 


| In a cube given CHGBDEFA to deſetibt i 


* 


ce aedron NPSSO R. 


5 "fc Connect * the centers of the ſquares Ne Foy 


, 8, O, R with the twelve right lines NP, f 


; wherefore þ the Octaedron NPQSOR * 
e, ſcribed in the cube. Which was to be done. 


In a pyramide given Ape 


D FG GE, &c. All thee 


Qs, &c. which are 4 equal among. eats | 
d zi and and ſo make 8 equilateral and equal tri a * 


PR Or. 


5%, in, 3 Su, =D goes fn oY. 


— 


ee e 


EVCLIDE's Elements: Jar. 


1 an Odairon given 
ABCDEF, to inſeribe 4 


cube. 8" 15 
Let the ſides of the _, 
pyramide EABC D, 
whole baſe is the 
ſquare ABCD, be equal- 

ly biſected by the light 
lines, LM, MN, NO., 
OL, which ate 4 equal 
and 6 paralle} to the - 
ſides of the ſquare AB- 
CD, e then rhe quadri- 


229... 


lateral LM NO is a ſquare. In like manner, if 

the ſides of the ſquare LMNO be equally bi- 
| ſefted in the points G, H. K, I, and GH, HK, 

KI, 1G connected, GHKI fhall be a ſquare. 


And if in the other 5 pyramides of the oftae- 

dron, the * centers of the triangles be in the 

ſame ſort conjoined with right lines, then other 
(quares will be deſcribed like and equal to the 
ſquare GHKI. wherefore ſix ſuch ſquares ſhall 

make a cube, which ſhall be deſcribed within 

an octaedron, d being its eight angles touch the , 31. def. 
eight bales of the otacdron in their centers, 2 7: 


* ; 


<Y cor. z. 3. 


34 


dron, whoſe baſe is the pent agone ABCDE; 


Mera Book of, be 
e 


In an Icoſaedron given to inſcribe a Dodecardron, 
Let ABCDEF be a pyramide of the lIcolae- 


and the centers of the triangles G, H, I, K, L; 
which connect with the right lines GH, Hl, 
"IK, KL, LG. Then GHIKL fhall be a pentz 
gone of the dodecaedron to be inſcribed. _ 


b4n. 


For the right lines, FM, EN, FO, FP, EQ, 


paſſing by the centers of the triangles, a do e- 
vzlly divide their baſes into two parts. þ there- 


#41 fore the right lines MN, NO, OP, PQ, QM 


are equal one to the other; d whence alſo the 


angles MEN, NFO, OFP, PFO, QFM. are 
equal. therefore the pentagone 'GHIKL is equi- 


angular. e and conſequently equilateral, being 


FG, FH, Fl, FK, FL F are equal, And if in 
the other eleven pyrauids of the Icoſaedton, the | 
centers of the triangles be in like ſort conjoined 


with right lines, then will pentagones equal and 


like to che pentagone GHIKL be deſcribed. | 


Wherefore 12 ot ſuch pentagones ſhall conſtitute 


a dodecaedron; which allo ſhall be deſcribed 


In the Icoſaedron, ſeeing rhe twenty angles of 
the dadecaedron conſiſt upon the centers of the 


twenty baſes of the Icoſaedron. Whereby it 


appears that we have delcribed a dodecaedron | 


in an Icoſaedron given. hich was to be done, 


F-INTS 
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48 ADD SSATESDNSOSSTSESTAS HHS 


Eve c 11 5 E * D4 T 4. 


£ mmentary- or - Prefs ace written . 
the Philoſopher MARINU 8, y © 
EvcLipe's. DATA. Fw 


7 8 N this firſt 1 we ought to ſet 
A down (as a Foundation) what that 
is, which we call DATUM or GI- 
EN; then to conſider” the Profit 
and Utility thereof ; and in the third. 


- Place, to what Art or Science this 
Tra& oth appertain, | 


The Word DATUM therefore is diverſly defi- 
ned, for the Antients have defined it after one 
manner, and later Writers after another, whence 
it follows that it ſeemeth a difficult thing te 
give a true Explication thereof; for ſome of 1 
nem have not delivered the Definitzon of the — 
Word, but have with much Labour and Trou- | 
he fought cerrain Proprieties rherecf, and ſome 
others ING ang mingling whit have been 

| * Cclivered 
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Word DATUM to be what is Fay: us by B 


Fvcride's DAT A. 


delivered by others before, have endeavoured o 
define the Word DATUM, but not fo exquiſſte. 
Iy but that they have conttadicted zthemſelves 

altho' what have been ſaid by all of them, 
ſeems to be grounded on one and the fame 
Notion and ſuppoſition; for they all take the 


Word DATUM to be a thing compriſed ; and 


therefore among ſuch as have endeavoured to 
_ deſcribe it moft ſimply, and with ſome fimple 


difference, ſome of them have taken the Wor 
DATUM to be the ſame with ORDINATUM, 
and fo Apollonius underftands it in his Trad 


of Inclinations, and in his univerſal Trac; 
and ſo others, as Diodorus takes it to be COG. 
 #ITUM KNOWN, for in this Signification 
he takes the right line and the angles to be 


5 given, and all that may arrive to our Knoy- 
| ledge, altho' we may not be able well to ex- 


rels it. But others have believed that it 


near the matter, Others have alſo thought the 


18 


the propoſer in the Hypotheſis, being that 


in the firft Elements, à point given, and a | 
Tight line given, is diverſly taken (that is to 
lay, that who ſo would give and determine 
N 8 1 of a right line) all which things 
ſign 
| Foe of all theſe. Definitions, thole are moſt | 
| agreeable, which do moft openly declare the 
COMPREHENSION, as we ſhall make ev} 
dient by what follows e 
Let us now unfold the diverſe 92 of 
| thoſe, who writing the nature of. DATUM 
GIVEN, have not taken one fimple Mark, ot 
only Character for its Definition; and let us 
reduce it as in a Summary or Epitomy, to my T 


ſome COMPREHENSION ; and there- 


ath the ſame ſignification as the word [Efa- | 
ile] that may be declared, and ſo Ptolomy 
would have it, who calls thoſe things GIVEN, 
Whale meaſure is known whether precilely, ot 


t: 
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rimon together, and others Ordinatum and C- 


. . F- 


Mathematical Diſcipline. 


regard its Magnitude or Species, or touching 
ſome other ſuch, like thing: It is alſo thus 


A right, line drawn by two given points, is 
laid to be ordered; by reaſon it cannot be other- 


gle paſſing by two points is ſaid to be Inordina- 


al infinitum. Contrariwiſe, an angle conſtitu- 
ted by three points, is ſaid to be Ordinatum, 


us tangle on a right line, for it cannot be di- 
" yl "eilly made, but unchangeably, on both the 


given 


—.. 
and we may with the moie caſe know or num. e 
ber all thei: Differences. Some of them then 

have defined DATUM to be Ordinatum and Po- 


nitum together, and others Porimon and Cog- 
nitum together: Wherefore all ſeem to have 
ſo defined it as to have had regard to the 
Comprebenfion, or Aſuming and Invention of the 
thing given; and to the ent that we may the 
better. conceive, their Opinions, and that from 
the ſaying of many we may be able to draw 
2 true Definition of what is propoſed, we will 
take notice in the firft place of the Significa- 
tion of all the ſimple Terms which they make 
ule of, as alſo of the Terms oppoled to them, 
to wit, Inordinatum and Incognitum, Aporon and 
Inational , for thoſe things appertain to this 
Geometrical Buſineſs, to natural things, and to 


Now we may call that Ordinatum (or Regula- 
ted) which doth always keep and obſerve that 
for which it is [aid to be ordered, whether you 


defined, Ordinatum is that which cannot be done 
in divers manners, but in one only manner, and 
in ſome determined place: As for example, 


wiſe done, nor in divers manners. But an an- 
tum (or diſordinate and irregulat) for that it 


is made in infinite and divers manners by a 
great or mall ciicle deſcribed by two points 


4 alſo thoſe things which, tollow aie ſaid to 
be Oramatum, as to conſtitute an equilateral 


— 


9 
/ 
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given extremiries of the line. Again, to di vide 4 


given rignt line according to T given propor. 
tion, for that cannot be done but in one cer. 


tain point. The things Inordinatum are ſuch 
as are done contrary to thoſe laſt mentioned, 
as to conftitute a Scalene triangle, and to di. 
vide a right line indefinitely. Whereſore the 
Problem is ordered, is propoſed in the deter. 


mination, conſidering that a certain thing may 


be in one manner fſaid to be Ordinatum, and 


Inordinatum in another, as an equilateral trian. 


gle, conſidering the equality. of the fides, it is 


rdinatum, bur conſidering its Magnitude it Is 


Inordinatum, being in no wiſe determined, 
But we call that Cognitum which is notorious, 
as clear and comprehended of us, and Incogni- 
tum that which is not known, or comprehend- 
ed of us, as the length of a way is ſaid to be 


known, when we know how many Miles it 


contains; alſo that the three lines of a Recti- 


line triangle are equal to two right angles, 
and in like manner that the Binomial is Itra- 


tional, ſuch things are known, as alſo that it 
is only one right line that can touch 2 ſpinl 
line from a given point without it, from both 
parts; for it there were yet another line, two 
right lines would incloſe a ſpace, which is im. 
poſſible. Again, irrational things are not ſaid | 
to be unknown, bur ſuch of them only which 
are neither known nor comprehended of us, 


Porimon is that which we may make and con- 
ſtitute, that is to ſay, bring to our Under- 


| ſtanding. Again, it is defined thus, Porimon | 
is that which may be exhibited by Demonſtra- 
tian, or which is apparent without Demonſtra- 
tion, as to deſcribe a circle from a center and 
with a ſpace, as alſo to conſtitute not only an 


equilateral triangle, but alſo a Scalene; or to 
find a Binomium, or to find two right lines ta- 


tional, commenſyrable in power only, and other 


things 


EucrtD E“ DATA. 
things which are known infinitely ate Porithon ; 48 
to delcribe a circle by two poitts 


Aporon is wholly oppoſite to Porimon, as for ex- 


tainly known that it may be: Nevertheleſs the 


preſent comprehended. But we ſpeak here of 
that which is already known, which is called 
Porimon principale; for what hath not been as 


called Poriſton, (or feaſible) altho' the Con- 
ſtruction be yet unknown, But Aporon, as hath 
been afore faid, is oppoſite to Porimon, and is 


deermineds EEG ” 

Efabile, that is to ſay; rational (or ſpeakable 
and explicable) is that whoſe Magnitude, Spe- 
cies, and Poſition, we may be able to declare; 
but this Definition is a little too general, for 
properly, and according to it ſelf, Efabile is that 
which is known by certain things, and accor- 
ding to a Meaſure given by Poſition, as of a ſpan, 
or a finger's breadrh, & . 5 

Theſe things then being thus unfolded, we 
may eaſily perceive in what all thoſe things 


ther, and wherein they do differ; and firſt of all 
bew Ordinatum and 'Cognitum do agree together, 

and licewiſe their oppoſites the one to the other, 
lor jt cannot be ſaid that any one of thoſe things 
by counterchanging is the other, nor yet that 


itho' they agree in many things, as to deſcribe | 
Wright line by two points, and to conftirute an 
clunateral triangle by three circles; but to 
quare a eircle, that is indeed Ordinaturm, yet 

levelthelels Incognitum. Allo that at a point 
ta ſpiſal line there is but one touch line, that 
oi the kind we cal! Ordinatum, and cannot 


be 
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ample, the Quadratute of a circle, for that it 
hath not as yet been found; altho' it be cer- 


manner of finding it out hath not been to this 
yet made, and yet neverthelels is poſſible, is 


that whoſe Nature is not as yet decided, not well 


that we have afore ſpoken of do agree toge- 


the one hath not mote extent than the other; 
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otherwiſe done, yet nevertheleſs the Demonſtta. 


| 

tion and Conſtiuction thereof is not yet known, 
Again, the indefinite ſe&ion, and the Conftiy- ; 
ion of the Scalenum is Cognitum; but is not ' 
Ordinatumy, inlomuch as it is. manifeſt, that 7 
amongſt thoſe things which are Ordinatun, 1 
there are ſome that are Cognitum, and others tha 5 
ate Incognitum; and contrariwile, that Ma i 
the things that are Cagnitum, there 72 ſome that 
are Ordinatum, and others that are Inordinatun; 7 
and theiefore thoſe things anſwer one another, 9 
as among Living Creatures, that which hath = 
reaſon with that which hath Feet, for there is 5 
no quality amongſt them, neither doth the one be 
extend more than the o tber. th 
In like manner, Ordinatum and Inordinatun WW 4 
agrce together, reſpecting Porimon and Aporon ; le 
ſeeing that between them there 1s a very great ca 
Reſemblance, and becauſe that they do differ is 
only in the manner before expreſſed; for in 15 
truth the ſpiral line is Ordinatum; but it was ſo 
not Porimon before Archimedes; and by the ſame Wi h. 

_ reaſon thoſe things that are inordinate and 15 
known by an infinity of ways and means are 0 
Porimon, if any one ſhould undertake to invent Wl | 
their Conftitution and Conſtiuction. Vet ne- in | 
vertheleſs they are not ordinate, as to conſti- Wl tn. 

| tute a Scalenum triangle, it being no difficult the 
thing to make known the conftitution thereot Wl are 
by an equilateral triangle, yer it is moſt ealy, bot 
aſtho' it be inordinate and known by an infinity dun 
of ways % bs n 
And in the ſame manner do agree Ordinatun i one. 
and Inordinatum, together with Effabile and may 
Irrationale; for they agree together in mau it i. 
things, differing nevertheleſs by che fore going ll 1, 
realon, ſeeing thoſe things there mentioned beat |... 
no equality to each other, neither doth one thing dcr 
contain the other; for all Binomiums and one Nox 
as are taken as Lirationals, are indeed ordim i that 
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dut yet they are not Efubile, or expteſſible, ot 
to be unfolded, as the diameter of the ſquare 
is in reſpe& of its fide. Now touching Lfabiie, 
there are divers inordinate; becauſe they are 
diverſly known, and indeterminately; for a Sca- 
lenum triangle may be meaſured by a defined 
inordinate. 5 1 EY 
Now it is ealy to fee the agreement that there 
is between Copnitum and Porimon, but it is a 
difficult thing to expreſs or unfold their diffe- 
rence; foraſmuch as in their Natures they come 
ſo near to one another, as that there ſeems to 


can touch a ſpiral line in a certain point that 
is Cognitum, yet notwithſtanding the Problem 
is not Porimon, it being not as yet comprehended; 
lo as that all that which is Cognitau, is nor 
therefore Porimon. But all that wnich is Porimon 
is allo Copnitum, and therefore Cognitum appears 
to be of a greater extent than Porimon, 
Now Cognitum, Porimon, and Effabile, do agree 
in lome certain things, and do differ in other 
things by the ſame reaſon before alledged; for 
mole lines which are there called Itrationals 
ate jn truth known; and yer nevertheleſs are 
not Efabile or explicable. Contrariwiſe, every 
number is indeed Effabile, and yet every number 


own nature exprefible, altho' that ſome lengths 


it it be examined with ſome other according 
w one and the ſame meaſure. But alſo that ſane 
length is ſometimes known, and other times 
let, tho' they wholly agree with one another. 


that mall be Effabile and Incegnitum, for Cognitum 
— 7 9 ſeems 


and propoſed meaſute, as explicable, altho' it be 


be an equality between them: Nevertheleſs, 

there will ſome difference appear to him that 
ſhall conſider it more ſtrictly; for let it be con- 
ſented to, that there can be only one line that 


Is not Cognitum, But Effabils is always of its 


Now it is a difficult thing to find ſomething 
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my be now Effabile, and at another time not, 
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ſeems to be of a greater extent than Efabile, and 
by thofe things it is manifeft that Porimon and 


Aporon do diſf:r from RATIONAL or Effabile, 


and from IRRATIONAL; for of IRRATIO. 
NAL fome of them may be Porimon, but of 
RATIONAL none of them can be Irrationals; 


and therefore it is very eaſy to perceive in what 


the before expreſled things agree. Notwithſtan- 
ding they leem to agree together, in ſuch ſort 
as that Porzmon ſeems to be of a greater extent 
than Efabile;-. „„ 


Now by theſe things we may come to know 


the difference cf thole things that have been 
before [poken of, for in truth Efabile and Im. 
tionale are lo termed in reſpect of meaſure, which 
_ notwithſtanding is not as yet arrived to our 
_ Underſtanding, tecing that fomething that is 
rational, may be as yet unknown to us, and in 
like manner may be rational, and yet may never 
be comprehended fo to be. But Oydinatum and 
Inordinatum is lo termed according to it ſelf, 
and according to the proper nature of the 
thing on which we contemplate, altho' it be 
not comprehended by us. As Archimedes had 
perceived ſome things to be ordinate from the 
nature of the things, the which Serenus had be. 
fore contemplated. But Cagnitum and Incogni- | 
rum is ſpoken in reſpect of us, ſo as the things 
before mentioned do differ among themſelves; 
for theſe have relpect to us, the others, ſome 
ok them to their proper nature, and the reſt to | 
Foo I nn | 


Having then explained the agreements and 
differences of the things that have been propoled, | 
it remains now that we confider what is Meat 
by the Word DATUM. for of all thoſe that be- 
lieve the Ward DATUM io be that which is 
conſented to by the Propoſer in the Hypotheſis, 8 
are wide fiom what is ſought ; becaule that all 
the Elements uf the things GLVEN are not cans f 
: CG 85 5 pole 
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noſed of this ſort of GIVEN, which is accor- 


GIVEN. Wherefore waving this Opinion, let 
us judge of the Definitions of others. Op, 


ning, ſo as that almoſt all ſeem to have had 
this common notion of GIVEN. o wit, that 


doth alſo manifeſt it to be; and amongſt thoſe, 
theſe are the chick that do define ir by the Hy- 


find out a perfect Definition of DATUM, for it 


which among the moſt {imple and plain Expo- 
ſitors is defined Porimon, and among the more 


Copnitum together; but all the reſt are imperfect ; 


DATUM; becauſe that neither wholly ordinate 


tiere are things inordinate that have the ſame 


be comprehended. Mor-over, that allo is nor 


Z 3 8 
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ding to the Hypotheſis, as may be ſeen in thole 
Tracts which have been made on this Subject 


Then that which is conſented to, or granted 
in the Hypotheſis, is lomething which is conſe- 
quently known by the Principles; but ſuch as 
make uſe of Definitions of one only Word, do 
define it and remark it by ſome one of the before. 

mentioned, as hath been ſpoken in the begin- 


it is comprehended even as the Word DATUM 


potheſis or Suppolition ; and others have had 
regard to what is conſented to or granted, bur 
we making uſe of the {aid things as a Rule and 
Direction to judge rightly, we may be able to 


is certain that it ought to equal and be con- 
vertible with the thing defined, which is one 
thing proper to good Definitions. Now ſuch 
leems to be the Definition of the thing propoſed, 


acute, that which defineth it to be Porimon and 


for that which defineth it Ordinatum is not ſuffi- 
cient for the Comprehenſion and Knowledge of 


nor alone ordinate, is not compriled, leeing that 
Condition, as hath been ſhewn. Again, that 
| tealon gives not Satisfaction neither, which 


leleribes it to be Cognitum ; for all that is known. 
is not comprehended, altho? that alone Coguitum 


1 perkect which defineth it to be Efabite, for Effabile 
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is not alone comprehended ; ſeeing that lome of 


the Irrationals are alſo comprehended. In like 


manner, all Efabile is dot comprehended, as hath 


been before declared. Now amongſt the Def. 
nitions which expound it by the only Word, 


there remains that which defineth it to be Pori. 


mon, which ſeemeth greatly to manifeſt the Com- 
prehenſion; for whole Porimon and alone Porimon 
is comprehended. Wherefore EUCLIDE himſelf 


uſeth ſuch a D. finition in a Deſcription of all 
the kinds of GIVEN by him conceived and re- 


garded. But amongſt ſuch Definitions as are 


compounded, that is a perfect Definition which 


defineth DATUM to be Cognitum and Pcrimon to- 

_ * gether, having Cognitum for analogical kind, and 
Porimon for difference; but that is imperfe& 
Which hath Ordinazum and Porimon together; for 
____- thoſe things which are ſuch, are not alone Gl- 
VEN, and that which defineth it Odinatum and 

_ Effabile together, comprehendeth likewile the 
GIVEN, with the defect or want. But that of. 


Cognitum and Ordinatum together, is not to be 
received or admitted, becauſe it doth exceed 
what 1s defined, for ſuch is not given alone: | 


| Therefore thoſe only which have declared that | 


DATUM is Cognitum and Porimon together, ſeem | 


to have attained the notion of GIVEN, for that 
which is ſuch is all, and alone comprehended, | 


which two things ought to be in thoſe Defini- 


tions that are well given, But the former g 
comes near to thoſe which have thus defined it; 
DAI is that to which we may find an equal, 


according to thoſe things we have propoled in 


the firſt Principles and Hypotheſis, of which 1 
number EUCLIDE is one making uſe throughout 


of the Word mera, which ſignifies to exbi- 
bit or invent, altho* he leaves Cognitum 4s 2 


Conſequent of Porimon ; ſome one neverthelels 
might reprove him, for that in the firſt place he 
hath not defined D47UM in general; but imme. 


diately 


Eci E“ 5 A T A. 
Ziately fame of the kinds of GIVEN, altho' in 


his Elements 5 GEOM ETAL, he hath defined 


. * * 4 


What is hi Unility and Profit that 
. or things GIVEN. 


reſent Uſe, what this Word DATUM ſignifieth: 


and inſtituted for its own reſpect, but for ſome 
other thing; for it is very neceſſary to a place 
which is called Reſolved, and we have already 


place doth obtain in Mathematical Diſciplines, 
an Invention of the Demonſtration, as for that 


in ſuch like ahings it ſerves: us much for the 
Invention of rhe Demonſtration, or for that it 


* monſtrations, 

Ss RM what Art or . this Trait is 
SL A 

= Now ſeeing the Conſideration of GIVEN. 
= | is uſeful and proficable in all theſy kinds 
cok Arts, for that it ſerveth much to RESOLU- 
n lo, it may well be laid to be recalled, not 
only to one only Science, but to the Mathema- 
— Bs N YFIIRve which treat of Numbers, Time, 
5 bviftnels, and ſuch like things, which treateth 


likewiſe of Reaſons, as alſo of Proportions, and 
in a word of ail Moditiex : Wherefore for the 


! : a < GIVEN, 


ariſeth from this Dad of. mr 


Fter having explained inixetfitly: and ac 
cording to what ſeemed neceſſary for our 


It follows to ſnew the Utility of this Tract, Now 
this Tract is ſuch, as that it is not only ordained 


declared elſewhere :how much Strengthva reſolves 


is much more excellent to meet with a Reſolu- 
tive power, ow 10 1 55 divers N De- - 


perfect and demonſtrative Knowledge of things 
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as alſo in Optioks and Cannons, which come _ 
very near to them, as well for that Reſolve is 
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hath taken pains to frame th 
GIVEN, which Author amongſt all ſuch as 
have compoſed the Elemens of Geometry, hath 
juſtly deſerved the fiſt place and rank, and who 


Species or K ind; for that which is given by M 


# 


EvucLine's . 


GIVEN, being of fo great Utility, EUCLIDE 


£ * 
1 


is Book of things 


haying invented the Elements, or rather the In- 
trodu 
plines, to wit, of all Geometry in 13 Books, of 


tions almoſt of all Mathematical Diſci. 
Aſtronomy, of Muſick, and Opticks, he hath 
left in Writing the Elements RESOLUTIYE, 


in this Treatile of things GIVENz but as he 
was a Geomet:ician, he bath particularly ac 


commodated to Magnitudes, that was of the Gl. 


| VEN, yet nevertheleſs common in other things, 
which Method hath alſo been obſerved by him, 


when treating univerſally of Reafons and Pro- 
portions, he appropriates them to the Magni- 


tudes mentioned in this Fifth Book of Planes. 
| Now it hath been declared in general what 
is the meaning of DATUM, to what :Science-it 
appertaineth, and how profitable the Contem- 


plation thereof is. We will add to what hath 


been laid, the Deſcription of this Science which } 
treats af things GIVEN; ſeeing that it is (as 
appears by what hath been ſajo) a Comprehen: | 


ſion in all manner of things GIVEN ; and of 


their Accidents and Proprieties. . But having 


relpect to the propoſed Book, we ſhall declare 
it to be an Elementary Doctrine of the whole 
Knowledge ct things GIVEN, whence it follows 


that it will be very profitable, as allo the things 
therein contained, feeing they refer to things 
Now this Pook is divided according to the 

N, and in 


Species or Kinds of the things GIVE 


tte firſt Section are contained hole things which 
are given by Realon. Secondly, ſuch as are given 
by Poſition : and laſtly, ſuch as are given by 


0 3 
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aituce is fimple, and particularly contained 
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"the others; and principally in thoſe things given 
by Species or Kind. Now he hath begun with 
thoſe things given by Reaſon and Poſition, for- 


aſmuch as thoſe that are given by Species are 


conſtituted of them. EUCLIDE gives yet ano- 
ther Diviſion to this Book, for that he divides 
it into univerſal Magnitudes, Lines and Super- 
ficies, and into circular Theoremes, which Or- 

der he hath allo obſerved in the Definitions and 


Suppoſitions of this Book. Moreover, he uſeth 


a certain way of inſtructing, which proceeds not 


by Cempoſition, but by Reſolution, as Pappus 


hath amply ſet down in his Commentaries on this 


Book. 


The End of the PREFACE of 


» : - 
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75 N Edel oY Spaces, Lines and FRM to | 
which we may nd others equal, art 
> ſaid to be given by Magnitude, 
Poa 4 Reaſon 1s ſaid tobe given, when 
we may find one of the W oy equal | 
| thereto, 
: in. ReGiline Fe whoſe FR Hl are given, and 
l ſ o the veaſon of the ſides to one another, are ſaid , 
to be given by Spec ies or Kind. | 
IV. Points, Lines and Angles, which have ond keep | 
always one and the ſame place and ſituation, are 
ſaid to be given hy Poſition or Situation. 
V. A Circle is ſaid to be given by Magnitude, ** : 
the ſemidiameten thereof is given by Magnitude. 1 
VI. A Circle is ſaid to be given by Poſition, and / 
 Magniinde, when the center thereof is given by Le. BY 
ion. and the ſemidiameter by Magnitude. Ml £ 
VII. Segments of Circles, whoſe angles and baſes = ' 
are given by Magnitude, are ſaid to be gien . 
85 Magnitude. =” 
_ VIII. Segments of a Circle, whoſe angles are gien a; 
. by Megnitude, and the haſes of the ſegments "vl = 
Poſition and Magnitude, are ſaid to be given by q 
Bo it.on and by Magnitude. 1 1 
IX. 4 Magnitude HB, is gred, 


| D | ter than another eg | 
— C, by a given Magnitude BDjl 
Comms when having rakes away 1 


irs | 
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given Magnitude DB, the reſt 4D, is equal 20 the. 
other Magnitude C. 


I. 4 Magnitude AB, 1. leſs than another Magni- 


tude C, by a given Magni- 


8 BD, when having ad- 
* -———D ded thereto the gicen Mag- 
Co — Mm 5D the whole 40 


is equal 0 the other M. oy 


| Lindt C. 
. 4 Il enn. 45, is ſaid to be greater than 
another magnitude CB, 


when taking from the 
. ms the given magnitude AD, the reſt 


- DB, bath to the 10255 magnitude CB, a given rea- 


i 4 magnitude. 4B is faid to be leſs than 3 
| . magnitude BC by - * 
A Ts B a 4 given magnitude AD, 


— — C and in reaſon, when the 


given magnitude 40 
being 44d . the whole DB hath to the 1 


magnitude BC, a given veaſon. 


III A rig hi line is ſaid to be drawn down from 1 
agiven point, unto a right line given by Poſition, 


the „ght line being drawn in a given angle. 
AIV. 41right line 1s ſaid to be drawn up from a 


given point, to a right line given in Hſition, the 


elt line being drawn in a given angle. 
| IV. 4 right line is againſt another vight line in 


a given point. boa 


 PROPO» 


D = 8 Dy a given magnitude = 
=——Þ AD, and in reaſon, 
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Poſition, when it is hacks ang thereFo through 15 


— > * D 
ED — 22 = 4 


— EEE F. -— © 7; — EC £4 — ha. 

—_——__ Sx — - = — © =D <= 

vel — : — — r= nf alk = 2 
2 
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af. def. | 


Again, foralmuch as the magnitude B is given, 


b 14. 5. 


Euc rip DAT 4 
PROPOSITION I. 
vo magnitudes 4 and B ben 


given. the reaſon they have to one 


another A to Bis alſo given, 


Demonſtration. For ſeeing that the 


AB C D magnitude A is given, a we may find 
Hep one equal thereto, which let be C. 


we may allo find one equal to that, and let that 


be I). Therefore ſeeing that A is equal to C, and 
Bie D, as A is to C, 5 lo is B to D, and by per- 
mutation, c as A ſhall be to B, ſo C ſhall be to 
D. Therefore d the reaſon of A to B is given, 


for it is the fame reaſon as of C to D, as we 


Have found, and which ought to be demonſtrated, 


PROP. II. 


ff a given magnitude A, hath to ſome other mag- 
nitude B, a given reaſon, that other magnitude I; its 
_._oifo given by magnitude. 
j$ j Demonſtr. For ſeeing that A is gi. 
423-4 | ven, we may find one equal theie- 
FI] to, whichler be C: And foraſinuch } 
a as the reaſon of A to B, is alſo 
ABCD given, we may find a one of the 
lame. Let it be found, and let the 
teaſon be of Cto D. Now ſeeing that as A is 


to B, ſo Cis to D; and by permutation, as A 


is to C, ſo B is to D: But A is equal to C, there- 

P. Therefore 4 
the magnitude B is given, ſeeing that theieta 
theie hath been found one equal, to wit, P). 


fore 5 B fhall be alſo equal to 
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| PR 0 p. III. 
v5 If given 1 AB and BC, are 
com pounded, that magnitude AC, that i 
13 compounded of e, Batt he alſo given. 4 
| [B[E Demonſtr. For ſeeing that AB is 
given, we may find one equal to it, 
0 which let be DE. Again, ſeeing that 
F BC is given we may allo find one equal 
to that, which let be EF. Where. 
fore ſeeing thar DE is equal to AB, and EF is 
equal to BC, the whole AC a is equal to the à 2. 0x, 1. 
whole DF. Therefore AC is given, leeing that | 
DF is propored equal thereto. 


PROP. W. 


D tf from” a given magnitule 48, thers 
| be taken away a given magnitude AC, the 
af 3 magnitude CB is alſo given. 3 
c F Demonſtr. Foratmuch as AB is gi- 
SY ven, we may find one equal thereto, 
which let be DE. Again, ſeeing that 
AC is given, we may allo find one 
equal to it, which let be DF. See- 
ing then that the magnitude AB is equal to the 
magnitude DE, and the magnitude AC to the 
magnitude DF; the reſt CB a ſhall be equal to a 3. dn, Is 
the reſt FE, Wherefore CB is given, ek: 
there Snatch been found an equal, to wit, F E. 


PROP. v. 


EY: n a magnitude AB, bath a givennea- 
fon zo ſome part thereof AC, it will have 
„ alifo agiven reaſon to es pat remain- 
C Fe: ing 8 
5 Demonſer. Let DE B pee as a 
given magnitude, and ſeeing mat 
E the realon of the magnitude AB, 
2 iv 


A 
| ſon to each of them AB and BU. * 
5 Demonſtr. Let the given magnitude 
* DE be expoſed, and ſeeing that the 
reaſon of AB to BC is given; let 
there be made one and the {ame of the [aid DE 
tio EF; therefore the reaſon of the ſame DE 10 
2 2. prop. EF is given; and therefore a the magnitude Dy 
being given, both the one and the other of then 
b z. prof. DE and FE, is given. Wherefore 5 the Whole 
e 1. prop. DF ſhall be allo given. Therefore c the 1ealvl 
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N 22. def. to the magnitude AC, is given, a we may find 6 
4 one of the lame, which let be DE to DF; there. f 
. : | fore the reaſon of the lame DE to DF is given, ] 
I b 2. prop. But DE being given, fo is þ alſo its part DF; 
1 c 4. Prop. and conſequently, e the reſt FE : Therefore ſee. E 
4 1. prop ing that DE and FE are given, the reaſon of the f 
3 ſame DE to FE, is alſo given. And foraſmuch 8 
1 as DE is to DF, as Ag is to AC, and by con. 0 
41 verſion, as DE to FE, fo AB is to CB. But the " 
i 10. 6 Teaſon of DE to FE is given, as hath been de. 
N 39. 5. monſtrated ; therefore the reaſon of AB to CB is 

| , Cold 

4 CE TREE OC Ln. 

jt From this it is evident that if a magnitude hath to a 
| ſome part thereof a given reaſon, by diviſion, the 1a. 

: ſon that one part hath to the other, ſhall be alſo gi. 
| wen, Foy ſeeing that as DE is to PE, ſou 4B 10 . 
; CB; by diviſion, as DF to FE, ſo AC to CB. Bu ut 
7 3t hath been demonſtrated that the parts DF and EF (2 
1 are given, and conſequently their reaſon is alſo gi- Zh 
4 ven: In like manner, therefore, the reaſon of AC 10 al 
#1 C is given. „„ „ 

„ FE ROF. VI. 

19 D If two magnitudes AB and BC, hu. E: 
7 5 ving to one another a given reaſon, ave Wil __ 
1 B compounded, the magnitude AC compoun. 


|» 
| ded of them, ſhall alſo have a given 1e- 
* 
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of the ſame DF to each of them DE and EF, 
ſhall be given. And foraſmuch then as AB is to Tg 
BC, ſo is DE to EF; in compounding, d as AC d 18. 3. 
is to BC, ſo is DF to EF: Therefore by con- 

| verſion, as AC to AB, ſo is DF to DE. There. 
fore as the whole DF is to each of the other mag. 
nitudes DE and FF, ſo the whole AC is to each __ 
of the magnitudes AB and BC. Therefore e the © *: def, 
reaſon of the ſame AC to cach of the magni. 
tudes AB and BC is given. e 


PROP. VII. 


Ff a given magnitude AB be 
A———— - divided according to a given rea- 
Fs fon AC 10 CB, each ſegment 
JJ 8 
Demonſtr. For ſeeing the reaſon of AC to CB 
is given, the reaſon of a AB to each of them a 6. pro. 
(AC and CB) is alſo given. But AB is given 
Therefore ö each of the ſegments AC and CB is b 2, prop. 


3 
ee | 
K 5 + Os : Magnitudes A and C, 
ſo — — — which have to one and the 
" C ſame a given reaſon B, 
TT —— Hall be to one another in 
2d. ME ꝰ 88 
— — Dent, For let the 


Rn nt ieee Die 
tzpoled, and ſeeing that the reaſon of A to B is 
gien, let the ſame be dane of the laid D to 
Now ſeeing that D is given, a E is alſo given. a 2. prop. 
Again ſeeing that the reaſon of B to C is given 
the ſame be done of E to F. But E is given. 
nd therefore F is alſo given. But feeing that) 
given, 4 the reaſon ot the lame D to F is gi- b 1. prop. . 
| | hr a. 


5 a 8. prop. 
b 8. prop, 
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ven : and ſeeing that as A to B, ſo D to E, and 


as B to C, ſo is E to F; in reaſon of equality, 
c as A is to C, ſo is D to F; but the reaſon of H 


to F is given. Therefore the reaſon of A to C 


is allo given. ; 
PROP. IX. 
A v F two or more nmagni- 
ä ww tudes A, B, and C, are to : 
B E one another in a given rea- 4 
— —— fon, and that the ſame mag- : 
W kf wider A4, B, and C, have t 
— —— o other magnitudes D, B, 1 
aan F, gwen reaſons, alibo = 
ꝛ hey be not the ſame, thoſe other magnitudes D, E, 8 
and F ſhall be alſo to one another in given reaſons, t 
- Demonſty. Foralmuch as the realon of A to B - 
is given, as alſo that of A to D, the reaſon of D t. 
to B ſhall be given: But the reaſon of B to E is 
alſo given; therefore the reaſon of the ſame D D 
to E ſhall be in like manner given. Again, ſee. A 
ing that the realon of B to C is given, and allo | a 
that of B to E, the reaſon of E to C ſhall be th 
given. But the reaſon of C to F is allo given. in 
Therefore 2 the reaſon of E to F ſhall be g- *. 
ven. But it hath been demonſtrated that the rea- te 
fon of D to E is alſo given; and therefore h the l 
reaſon of D to F ſhall be given. Therefore the th. 
magnitudes D, E, and F, are to one another in anc 
given realons, rn e 
u 1 
„„ 00 76 
. os 8 a magnitude 5 
A ů—— — C Ab, be greater than 4 an) 
JJ 5 5-5. eayber- Maru AR 
C. by a given magnitude, and in reaſon, the mag A 
nitude AC compounded of bath, ſhall be alſo greater ah 


than 


than as magnitude, by a given magnitude, 


and in reaſon : But if that compounded magmtude 


be greater than the ſame magnitude, by a given 


magnitude, and in reaſon; either the remainder 


ſhall be aiſo greater than that ſame by a given 
magnitude and in veaſon 5 or elſe the ſame r- 
mainder is given with the following, to which the 
ot ler magnitude hath a given veaſon, TY 


the given magnitude. AD be taken away. 
Therefore a the realon of the remainder DB 


reaſon of DC to BC is allo given. But the 


tude, and in reaſon, 


and in reaſon : 


A — — — C reſt AB, is ei- 


fealon, is . 


on of DB to BC is given. But the magnitude 
al) is alſo given; therefore the magnitude 


tiven magnitude, and in realon. Now let the 


* | 5 N 
Demonſtr. For ſeeing that AB is greater than 
BC by a given magnitude, and in reaſon, let 


to BC is given; and in compounding, þ the 


Foraſmuch as the magnitude AC is greater 
than the magnitude BC, by a given maguitude, 
and in reaſon, -cut off from it the given magni- 
tude : Now the lame given magnitude is either 
lels than the magnitude AB, or greater: Let 
it ia the firft place be leſs, and let it be AD. 
Therefore the reaſon of the remainder DC to 

Ch is given, Wherefore by diviſion, the rea- 


ab is greater c than the magnitude BC by a E 


{ven magnitude be greater than the magni- 


magnitude AD as alfo given; therefore AC is 
greater than the ſame BC by a given magni- 


Again, Let the magnitude AC be greater 
than the magnitude BC, by a given magrirude, | 


// pr, 2 - og 
than the ſame BC by a given magnitude, and 
in reaſon 3 or that the lame AB, with that 
which followeth, to which BC hath a given 


. o 
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1t. def. 


30% Ferien, 9 
tude AB, and let AE be put equal thereto: 
therefore d the reaſon of the remainder EC tg 
dir. def, CB is given; and by converſion, e the reaſon 
e 5. prop. of the lame BC to BE, is alſo given. But the 
1 lame EB with BA is given, for 12 the whole 
Ak is given: Therefore there is given AB, 

with that which follows BE, to which BC 

narh-a- given reaſon... ts tft HE 


7 "PD Bo Ai. | 
E D B If a magnitude 4}, | 
A —1— 1 —1— 0 be greater than a nag. f 
3% ͤ;ͤͤ 0 nitude BC, by a given ; 
magnitude, and in reaſon, the ſame magnitude AB, 4 
hail be alſo greater than the magnitude compounded | 
of them by a given magnitude, and in reaſon, and : 
af the ſame magnitude be greater than the two others a 
ꝛogether by a given magnitude, and in reaſon, that , 
18 ſame magnitude ſhall he alſo greater than the reſt ly | f 
=. 4 given magnitude, and in reaſon. Wl 
1 : Demonſtr. For ſeeing that the magnitude AB | 
is greater than BC by a given magnitude and | q: 
in 1eaſon ; let there be taken from it a given kn 
2 11. def, Magnitude AD: Therefore a the reaſon of the | D 
d 6. prop. reſt DB to DC, is given, and therefore þ the } th 
—_ _*. *  1ealon of DC to BD. ſhall be alſo given: Let 15 
the ſame be done of AD to DE, therefore the . 
reaſon of the ſame AD to DE is given. But ll 
c 2. prop. AD is given, therefoie e DE is alſo given, 
d 4+ prop, and conſequently, d the reft AE, is allo given. 
But ſeeing that as AD is to DE, ſo is DC 10 
e 6. 5. BD); by permutation, e as AD is to DC, ſo is . 
f 18, 5, DE to DB: Therefore by compounding, f as 
1 AC is to CD, ſo is EB to DB; and b. . Buell 40 
g 16. 5. tation, g as AC is to EB, ſo is DC to DB. But Rf but 
* *_  therealonof DC to DB is given: Therefore allo "os 
is AC to EB, and conlequently, that of EB ta , : 
AC. But it hath been demonſtrated that AE is ther 
h 11, def, given, therefore þ AB is greater than AC by a De 
n given magnitude, and in reaſon, = uc 


5 
* 3 2 
5 4 4 
2% * 
7 7 
(Wa l 

45 
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But now let AB be greater than AC by a 
given magnitude, and in reaſon : I ſay, that the 


ſame AB is allo greater than the ieſt BC by a 
given magnitude, and iti reaſon. 


For ſeeing that AB is greater than AC by a 

given magnitude, and in reaſon. Let the given 
magnitude AB be cut off there-from : There- 5 
fore i the reaſon of the remainder EB to AC is i rx, def; 
given, and conlequently alſo ſhail be given 5 
that of AC to EB; Let the lame be done of 

AD to DE, therefore the reaſgn of AD to DE > 
is given ; and by converſion, & the reaſon of k 5. prof, 
AD to AE ſhall be alſo given, and conſequent» 
ly that of AE to AD. Now AE is given, 
therefore the whole AD ! ſhall be alſo given; 1 2; Props 
and leeing that as the wiole AC is to the _ * 
whole EB, ſo the part cut off AD, is to the 
part cur off ED, fo alſo ſhall be m the remain- m rg. 5, 
der DC to the remainder DB. But the reaſon 
of AC to EB is given: Iherefore alſo ſhall 

be given that of DJ tro DB, Whetefore by 5 
divillon, u the reaſon of BC to DB is given 5 n ſchol. 5, 
and conſequently allo ſh-11 be given that of prop. 
0 22 But < ha:h been rn ws 3 
that AD is given: Therefore o AB is greater 0 11. def 
than the ſame BC by a given e ane af 
in reaſon, e F oo 


oO -- 
J If there be three mag- 
4—1—1—0 mtudes AF, BC, and 
„„ e, and that the faſt - 
. with the ſecond BC to wit, AC, be g. ven. 
o % tbe ſecond BC, with the third CD), to wit, BD, 
#1 be aſopiven : Either the firſt 4B ſhall be equa. to 
. ©: bird CD, or the one ſhall be greater than the 
3 ler by a given „ tl OLIN 
Demonſt y. Foralmuch as each of the magni. 
ee AC and BD are given, the given magnze 
| 1 tudes #-- 


27 "4 - o * — Cs 
. 
— 2 8 — 

—rts — eSeR. + ” 4 -” 
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| tudes are eicher equal to one another, or une- 

_ qual, Let them be firſt equal: Therefore A0 

ä is equal io BD; take away the common nag. 

2 3. ax. t. nitude BC, and there will remain a AB, equal 
| 30 EL): But [uppole them to be unequal, az 
in this ſecond figure, and let BD be greater 

. | than AC: Let then 
| * . BE be put equal to 
A—1- -1—1-—D AC. Now ſeeing 
that AC is given, 

. BE is alſo given. But the whole BD is alſo 
. b 4. Prop. given, the reſt ED þ ſhall be ſo alſo ; and 
* * foralmuch as BE is equal to AC, taking away | 
e z. ax. 1. the common magnitude c BC, there will u- 
main AB equa} to CE. But ED is given: 

Therefore CD is e than AB by the hes | 

N ED. 


= * * 


. IR — 1 ” =& 
Ee /ĩ 4, 5 
4 5 25 == 
. 


Tj —— 
— $55. Se 


bs | 
mm 
by 
Ay 
i 
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1 
(| \ 
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1 


. 


Sehellum | 

And in the faſt with the ſecond, to wit, 4055 war | 
greater chan the ſecond with the third, to wit, bD, 
+. TRY as in the ther | 

1 E 8 C figure, CE would | 
K — 1—1— 1 —p be made equal io | 
the ſame BD, and 
by the ſame reaſous as were above demonſtrated, that | 
AE is given and equal to CD; and therefore 4} 

: PI: than CD by a given N | 


DI pg — > Pay TT” ©: W et oy 


th 

E R of 1. XIII. 1 

H Pe If As be eh mg ſh 
A— „„ tudes AB, CD, and E, and * 
1 1 I bat the oſt. ttm 6A 3 a 
FEEL [ vm—_— bath a given reaſon to h "! 
I - ſecond CD; but the ſecond th 


IE | CD is greater than the thin 
i = + by a. given magnitude, i 
ond in » reaſon; : alſo the 1 2 ns 8 be 6.4 | 


x 3 
1 by 
Ve \ 7 


FucrivEes DU AT A. 373 
than the third E, by a given magnitude, and in | 
aſon. e : 8 

e For ſeeing that CD is greater than 

E by a given magnitude, and in reaſon; let 

the given magnitude CF. be taken therctrom : 

Therefore the reaſon of the reſt FD to E is 

given. And foralmuch as the reaſon of AB 

to CD is given, let the ſame be done of AH 

to CF. Therefore the reaſun of the ſame AH 

to CF is given. But CF is given: Therefore 

: AH is allo given. And leeing that as the a 2. prop. 

whole AB is to the whole CD, ſo the part e 

cut off AH is to the part cut off CF, and ſlo 

ballo the teſt HB is to the reſt FD, the rea- b 19. f. 

fon of the ſame HB to FD is alſo given, - But 

the realon of FD to E is allo given: There 

fore c the reaſon of HB to F is given. But it c 8. profe 


hath been demonſtrated that AH is given: 
Therefore d AB is greater than the ſaid E by q rr. def 
a given magnitude, and in reaſon. e N | 


„ Gͥ F two magni- 
4— 1 — I — E tudes AB and 1 
„ )))) 8 

6ͤ—1 — F agivenreaſon, and 

e Cu has #0. eacÞ- of - 
them there be added a given magnitude, to wit, 
bE and DF; either the whole AE and CF ſhall 
| fave to one another a given reaſon, or the one 

all be greater than the other by a given mage 
J!’ : 
Demonſty. For ſeeing that each of thoſe —_— 
nudes BE and DF, is given, a the reaſon of 4 T Bop... -. 
the ſaid BE and DF is allo F 
taon be the ſame with that of AB to C0. 
bt of the whole AE to the whole CF, b Iz. 5. 

E be the ſame; and therefore the fralon of * | 
ba de laid AE to CF is given. 
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Now let the reaſon of BE to DF be not be 

ſame with that of AB to CD, 50 1 

as AB to CD, fo BG to DF, Therefore the 
reaſon of the (aid BG to DF is given. Put 

E 2, prop. the magnirude DF is given, therefore c BG 
_ is allo given; aud ſeeing that the whole BY 


4 4, prop. is given, 4 the teſt GE thall be allo giv 

hut faralmuch as AB is to CD, as RG is to 

e 12. 3. DF, Ee ſo allo is the whole AG to the whole 

k; and therefore the reaſon of the ſaid AG 

to CF is given: But the magnitude GE is 
f. def. given: Therefore f the magnitude AE is 

greater than the magnitude CF by a given 
magnitude, and inrealon. 


F 
G FT two magnitudes 


A—l-—l--Þ AB ana CD, have to 
FW OO 
0 — 1—— D reaſon, and that from | , 
rr wage Hos: be taken | 
away 4 eg magnitude (to wit. from the magni - f 
rude Ab the magnitude AE, and from ihe mag ni. þ 
rude CD the maguitude CF) the 1ematnimg magnt- | t 
' tudes EB and FD. either all have to on. ano: t 
| ther, 4 given reaſon, or the one of them ſhall be . 
greater than the other by a given magnitude, and 
In reaſon. 3 5 „ 5 E th 
De monſtr. For ſeeing that each magnitude AL in 
and CF is given, the reaſon of AE to Cł is WM þ 
given ; any if it be the ſame with that of WW ;. 
„ AB to CD, that of the remainder EB to the Bi i 
819.5, remainder FD, a ſhall be alſo the lame; ad n 
. :-.-1:.:- Therefore the xealon of the ſaid EB to FD i 
% TY wy A 
E © Bur if it be not the 


4 —1— I kame, let it be as 45 
Bü ˖ D aol Wo Cw 
b Nov che reaſon off 
C0 8 dO LO C ts given 


2 
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therefore alſo that of AG to CF ſhall be given · . 
But CF is given, therefore 5 AG is given. b 2. prop. 
But AE is alto given, therefore c the reſt EG C 4+ Pop. 
is given; and leeing that as AB is to CD, ſo 
the part cut off AG is to the part cur off CF, 


and ſo alſo is d the reſt GB to the reſt FD; the d 4. Prop. 


reaſon of the ſaid GB to FD is alſo given. 
Therefore ſeeing that EG is given, EB is 
kerne than FD e by a given magnitude, and e 11, def. 
in realon. 2 9 33 ES | 


8 B If two magnitudes AB 
A—}--Il-- F and CD, have to one 
A „another a given reaſon, 
0 ——.1— and that from one of 
/ pP "PU 
be taken away a given magnitude DE, and 10 
the other AB there be 1dded a given magnitude 
BF, the whole AF ſhall be greater than the reſt 
CE, by a given magnitude, and in reaſon,  _ 
| Demonſtr, For leeing that the reaſon of AB 
to CD is given let the ſame be made of BG 
to DE: Therefore a the reaſon of the faid BG a 2. ef. 
to DE is given, But DE is given, therefore 
+BG is alſo given. But BF is alſo given, b 2. prop. 
therefore c the whole GE is given. And ſee- c 3. Prop. 
ing that as Ag is to CD, fo the part cut off 
6, is to the part cut off DE; and d ſo alſo d 19. . 
| 15 the remainder AG to the remainder CE; 
the reaſon of the laid AG to CE is given: 
But GF is given, therefore the magnitude AF 
is greater than the magnitude CE by a give 
magnitude, and in realon, | ts RE 


-_ 


K 4 ROF. 


E 
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PROP. XVII. 


F 7 there be FER mag: 
| 1 B nitudes AB, E, and CD, 
r and that the firſt 4B be 


by a given magnituee, 


2 aud n reaſon : But the 
third cb be at greater than the ſame Ve E, 
by a given magnitude, and in reaſon ; the firſt 48 


hall have to the chu, CD, eher a given reaſon, 


or elſe the one ſhall be greater than the other by a 
given magnitude, and in reaſon. 

Demonſtr, For ſee.ng that AB is greater than 
'E by. a given magnitude, and in reaſon, let 
the magnitude AF be taken away: Therefore 
the reaſon of the remainder FB to E is given, 
Again, ſeeing that CD is greater than the 
ſaid E by a given magnitude, and in reaſon, 


let the given magnitude CG be cut off there. | 


from; and the realon of the remainder GD to 


2 8. prop. E ſhall be given: Therefore a the reaſon of FB 


to GD. ſhall be allo given. But to the ſaid 


| FB and GD are added the given magnitudes | 
Af and CG: Theiefore the whole AB and CD | 
b I 4 prop. 5 ſhall either have to one another a given fe- 

| fon, or the one ſhall be greater pew the re i 


by a siven magnitude, and in reaſon. 


P R 0 P.. XVIII 


. II there Fr these 11. q 


A—— 1.— nitudes AB, CD, and 4 
I G © ä.m IFF, ane: that the one 3 
4c —1.—1—p of them, to wit, CD, le 


er 


eater than the ſecond - 
SY j 


F © greater than either of the 
——— K other AB or EF, ya | 
iven magnitude, andin 


| reaſon; cipher the o others 4B and EF, 4 
45 7 j : 1 


aw Ä Ss". the aw . 


"3 = - 3 
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have to one another a given reaſon, or the one ſhall 

be greater than the ot her by a given magnitude, and 

in reaſon VV : 

Demonſtr. Forafmuch as the magnitude CD 

is greater than the magnitude AB uy a given 

magnitude, and in reaſon, let the given magni- 

tuce DG be taken thereftom: Therefore the 

tealon of the remainder CG to AB is given. 

Let the ſame be made of GD to BH, there. 

fore the reaſon of the ſaid DG to BH is given. 

But DG is given, therefore a EH is alſo given. 

And ſeeing that as CG is to AB, ſo is GD ta T—_ 

BH, þ fo allo is the whole CD to the whole b 12. 5. 
AH, the reaſon of the faid CD to AH ſhall _ 

be allo given. % Tg 

Again, ſeeing that the ſame CD is greater 

than EF by a given magnitude, and in feaſon; 

let the magnitude Dl be cut off therefrom : 

Theiefore the .xeaſon of the remainder CI ta 

EF is given: Let the ſame be made of DI to 

FK. Therefore the reaſon of the ſaid DI to 

IK ſhail be alfa given. But DI is given, 

thetetote FK is allo given. And ſeeing that 

u C is to EF, fo is DO FK; lo allo is the 

whole c CD to the whole EK; the reafon of c 12. 3. 

the laid CD to EK ſhall be given. Burtle 

tealon of the lame CD to AH is alſo given 

T:erefoie d the reaſon of the ſaid AH to EK d 8. prop. 

hau be given. And ſeeing that from the 

laid AH and EK, the given magnitudes BH 

aud FK are cut off, the magnitudes AB and „„ 
LF e are either in 2 given reaſon to one ano- e 15, prop. 

ther, or the one is greater than the other by | — 

+ ven magnitude, and in reaſon. 
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greater flew the third E, by a given magnitule, 
and in reaſon ; ; alſo the foſt magnitude AB ſpall be 


in reaſon. 


| the given magnitude, CF be taken therefrum: 


A——l —1— 58 a AB, CD, and 
a — 


E is given. Again, ſeeing that AB is greater | 
khan the ſame CD by a given magnitude, and 
In reaſon: Let the magnitude AG be taken 
therefrom; Therefore the reaſon of the remain- 
| _derGBtgCD is given: Let the ſame be made 
of GH to CF: Therefore the reaſon of the | 
laid GH to CF is given. But CF is given: | 
Therefore ail GH is given, and then AG15} 


DATA. 


Evcripe 


PROP. lx. 
G H 


If ihevk be 1 ma ny 


F and tba the feſt 4B, be 
As -=D greater than the ſecond 
3 Cb, by à given magni- 
— — — tude; and in reaſon ; and 

that the ſecond CD h. 


— ti 


greater than the third E, by a given OR OG: and 


Demonſtr. For ſeeing that CD is greater than 
E by a given magnitude, and in reaſon; let 


Therefore the reaſon of the remainder FD tq 


23. prop. 1 Og "ls ven, the whole # | 
= FE i 02 That be alſo 505. | 
—1 1. But as GB is to CD, 
Von F lo is GH to CF, and | 
big. "A D — 1 -D ſo alſo h the remainder 
„„ E Jy HB to the remainder Þ 
—— — Fb: Therefore the rea · 
„„ . ſon of the ſaid HB 0 4 
FD is given. But the reaſon of the ſame , 
'FD to fy allo given: Therefore the reaſon} 7 
of HB to E is in like manner given, and [ol %. 
is alſo the magnitude AE: Wherefore the mag: 6 
Crt, « def, nitude AR c is greater than E by a given mag“ | 


nitude, and in reaſon. 
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OTHERWISE. 


DIS WOE | TC.onſtruction. Let 
4—1—1— 3 there be three mag- 
| CC nitudes AB, C, and 
— — — D, and let AB be 
D greater than C by 


——— 2 given magnitude. 
e 5 and in realon ; but 
let C be alſo greater than D, by a given magni- 
tude, and in reaion: I ſay, that AB is greater 
than D by a given magnitude, and in reaſon. 

Demonſtr, Foraſmuch as AB is greater than 5 
C by a given magnitude, and in 1-aſon, let the 

iven magnitude AE be cut off therefrom - 

nere fore the reaſon of the remainder EB to 
C is given. But the magnitude C is greater 
thin the magnitude D by a given magnitude 
and in reaſon ; theiefore d kh is greater than d 13. Prop. 
D by a given magnitude, and in realon: Wher -- 
fore Jet the given magnitude EF be cut off 
theretiom 3 and the reaton of the remainder _ 
FB to U ſhall be given. But AF is e given. e 3. prob. 
Tneretore F AB is greater than D by a given 
magnitude, and in reaſon, 


„ BOM NE 

E 8 - IT there be two 25 
A — dl | ——B ver mag uitudes, bY 
* JJ v4 CD, as tht © 
— 4 — — Hm them there be 


9 laßken magnitudes AE 
nd CF, having to one another a given reaſon; 
either the remaining magnitude: EB and FD, Hall 
he to one another given reaſons ;, or elſe the ous 
pall be greater thay the other 'y agieen magnitude, 
67d in neaſon. * EE ds . 


4 monſtr, | 


"ws 


2 1. prop. 


bug. 5. 


__ Bverirets DA 4 


Demonſtr. For ſeeing that both the magni. 


tudes AB and CD, ate given, the reaſon of the 

laid AB to CD 1s a allo given; and if it be the 
lame as of AE to CF, that of the remainder 
Eg to the remainder FD ſhall be 5 afo the 


lame ; and theretore the reaſon of the (id 
EB to FD ſhall be allo given. But if it be 


not the ſame, let it be lo as that AE be to 
— CF, as AG to CD. Now the reaſon of the 
{aid AE to CF is given: Therefore the reaſon 


of the ſaid AG 10 CD is given. But CDi 


given, therefore c AG is alſo given, But the 
whole AB is likewile given, therefore d the 


_ remainder BG is given. And ſeeing that as 


AE is to CF, ſo is AG to CD, and alto the te- 
mainder EG to the remainder FD, the reaſon 


of the ſaid EG to FD is given. But GBis 
allo given: Therefore the magnitude EB is 
greater e than the magnitude BD by a given 
magnitude, and in realen. 


W | e If there be two magnitude | 
A. —1— 1 — E given 4B and CD, and to 


@ + _ them be added other magni- 


C — — —1—F tudes BE and DF, having | 


toons a not her a given reaſon, | 


either the while AE and CF ſhall have to one 


another a given reaſon, or elſe the one -ſoall be | 


greater than the other by a given magnitude, and 


n reaſon. _ 


Doemonſt r. For ſeeing that both the magnitudes | 
AB and CU are given, their reaſon a is allo | 
given ; and if it be the lame reaſon as of BE 
to DF, the reafon of the whole AE to the 
whole CF ſhall be alfo given; for it ſhall } 
be b the ſame. But if it be not the ſame, let 
it be as BE is to DF, ſo B to CD: There- 
fore the reaſon of the ſajd BG to CD is pe. , 


Boe fis k, DATA; 
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Put CD is given ; therefore c alſo BG ſhall be eh prop. 


iven. But the whole AB is given ; therefore 
alſo the d remainder AG ſhall be given. And 
ſeeing that as BE is to DF, fois BG ro CD, 
and alſo e the whole GE to the whole CF, 


d . 


e *. 5. 


the reaſon of the ſaid GE to CF ſhall be like. „ 
wile given. But AG is given; therefore the 


magnitude AE js greater than the magnitude 
CF by a * magnitude, and in Tealon, hy 


PROP. XIII. 


B 155 I two . 4B 
. and BC, have to ſome 
2 | ot ber magnitude 2 


given reaſon, alſo their 


= 6ompound magnitude 40, 
Pall 1055 to the fame Magnitude. D, a grven 


reaſon, 

"Arad For ſeeing that each magnitude AB 
and BC hath a given reaſon to D, the reaſon 
of AB to BC is given; and by compounding, 
þ the reaſon of AC to BC 5 is given. But that 
of BC to D is alfo given, therefore c the rea- 


ſon of the laid AC to D mall be Ukewile | 


given, 


'P R 0 P. XXII. 


5 E 3 If the whale 4 he 0 


1 1 — B thewhole CD in agen 
FP G reaſon.and that the parts 
4— 1.1. — D AE and EB be to the 


(to wit, (D, CF, and FD,) in given reaſons. 


a 3 prop. 
b 6. prop. 


e 8. prop. 


parts CF and FD in gi. 
ren POND altho' they be not the ſame, the whole 
(to wit, 45, 4E, and BE,) ſhall be to the whole 


Demonſtr. For ſeeing that AE is to CF ina 
given reaſon, let the ſame be made of AB to 


* therefore the realon of the ſaid AB 


to 


Ae 


— — —— —— — 
— pa — — — 


% Evcuid” DATA 


2 19. 5. toCG is given; and conlequently alſo that 4 


58. prop. fore the reaſon of FD to FG ö is likewiſe given; 


18. prop. CD to each of the ſaid AE and EB, I ſhall be. 


of the reſt EB to the reſt FG. But the req. 
ſlon of FD to the ſame Eb is allo given: There- 


c 5. prop. and therefore c that of FD to che remainder 
0 is alſo given. But the reaſon of AB 10 

| each of the magnitudes CD and CG is given: : 

d & prop. Therefore d allo the reaſon of CD to CG is 

e 5. prop. given, and again e that of CD to the renain- 5 
deer GD. But the reaſon of FD to DG is 

78. prop. given, therefore allo f that of the lame CD to 

J oo de 0 DB 2 Rs 0 

g. rr. tm ofg OD to the 16] ; 

4 —1— B mginder FC; and there. D 

FF 1 fote allo the teaſon of i 

| Com cle—}-—-D CF to FD ſhall be gi- WM 

I ED. TL of 

of EB to FD is propoſed to be given; theres 0 

fore the reaſon of CF to EB ſhall be given. WM? 

Again, for that the reaſon of AB to CD is 4 

given; and allo that of CD to each of thole i. 

\ FC and FD, the reaſon of the fame AB to . 

hg. prop - each of the ſaid FC and þ FD, ſhall be like- E 

5 woeile given. But the reaſon of the ſaid I) Hen, 

N to EB is given: Therefore the reaſon of Ab 4 

= to BE ſhall be allo given, and conſequently Bur 

i 5. prop. AB to the remainder i AE. Wherefore by Wil: ; 

E ſcb. 5. pr. diviſion k the realon of AE to EB ſhall be like» Pur 

uoiſle given, But the reaſon. of EB to FU. 

given. Therefore allo that of AE to FD. lu H. 

like manner, ſeeing that the reaſon of CD 18) 

Ab is given; and that of AB to each of his I 


parts AE and EE; alſo the reaſon of the ſaid 


given: Wherefore each of the magnitudes AB, 
Cb, AE, EB, CF, and FP, is to each of the 
others 10.2 given reaſo n 


0 
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D If of thret vight lines 

| — . A. 3, and C, Proportio- 

| E nal. A to B, as B ro C, 
ö ——— — — the fit 1 hath to the 

; G .:.0..: bred C-8 given reaſon, 


; it will alſo have to the 

; „ ſecondB a given reaſon. 

l Demonſtr. For, let there be expoſed another 

0 right line D, and ſeeing that the reaſon of A to 

| Wc':: given; let the ſame be made of D to F; 

” WY theictore the reaſon of D to F is given. But 

0 Dis given, therefore F is alſo given; betwixt 

. the two right lines D and F, let there be taken 
# 3 mean proportional E. Therefore the rect. 2 13. 7. 


angle made under D and F is equal b to the b 17.6. 

quare of E. But the ſame rectangle of D 

" Wd F is e given: (for all the angles of that C 3. def. 

rectangle are given, being right angles, and the 

reaſons that the ſides have to one another are 

allo given ; ) therefore the ſquare of E is given, 

I aud conſequently the ſame right line E is alio 
given (for one equal thereto may be found, 4 d "4. 2. 

leeing that the rectangle of D aid F 1s given.) 


"= but D is given, theretore e the reaſon ot D to e 1. prop. 
"a Eis given, and as A is to C, ſo D is to F. 
) is but as A is to C, F ſo the [quatre of A is 10 f. 0. 


he rectangle of A and C, and alſo as D is to 
do the ſquare of D is to the rectangle of 
„and F. Therefore as the ſquare of A is to 


10 be rectangle of A and C, fo the ſquare of D 
beg“ the rectangle ot D and F. But the rectan. 
Je of A and C. is equal to the ſquare cf B, 


ring that A, B, and C, are pioperticnal ) 
nd that of D and F to the ſquare of E, the:e- 
oe as the ſquare of A is io the ſyua:c of 
„lo the ſquare of D is to the Iduafe of E: 
Z To a ae. 


384 
4 


Bveirdes ATI 
Whereforeg as A is to B, ſo D is to k. But 
the reaſon of D to E is given, therefore ) ally 
the reaſon of A to Bis given. = 


OTHERWISE. 


Demonſtr Foraſmuch as the traſon of A 1 


C is given, and that as A is to C, ſo ths 


ſquare of A and C, the reaſon of the ſaid ſquat 
of A to the rectangle made of A and C, 15 all 


given. But to the rectangle made ot A and ( 
tze [quareof B is equal (ſeeing that 
A A, B and C, are propontioml;) 
—ͤ ( therefore the reaſon of the ſquae 


B of A to the ſquare of B is given; | 
—-— and by conſequence, the reaſon of 


= | ſquare of each one. 5 


No: 3 the line A to the line B is given; 
— for to each of them A and B, ve 
have exhibited an equal to the pu- 


PROP. XXV. 


vb Fro lines 4b ol 
Cb, given by jojition 
=. d interſedt the jout 
RB E in which they inter. 
ect one another, ir gi- 
ven by poſit ion. 


Demonſtr. For if it change its place, the one 
or the other of the lines AB and CD, would 
change its poſition : But ſo it is that by Sup-} 
5 it changeth not: Therefore a the point 


a 4. def. 


is given by polition. 


PRO P. xxvI 


— B If the extremities 4 and J, 
„ a right line AB, be given by pol. 
tion, that fame right line AB is given by poſution 
and by magnitude. ; 

5 5 Denon 
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Demonſtr. For if the point A remaining in its 
place, the poſition, or the magnitude of th. ;igit 
line AB ſhall change, the point B wil. tall 
| elſewhere. But fo it is, that by Suppcfition 
it doth not tall elſewhere. Therefore the :1ghr 
line AB is given by polition, and by magni» 
tude. | 8 . | 


PROP. XXVII. 


If one of the extremes A of AB 
a right line AB, 3 i ee - 
and magnitude, be given, the other extremity B 
JC 
Demonſty. For if the point A remaining in 
its place, the point B ſhall change and fall in 
lome other place, either the poſition of the 5 
right line AB, or its magnitude would change: 
But lo it is that according to the Suppolition, 
neither the one nor the other doth change. 
Theretore the point B is given, EE 


OTHERWISE. 
Conſir, On the center A, T 
with the diſtance AB, de- 
lebe the circumference 


Demonſly, Therefore & AF 3 a 6. def. 
that circumference BC is 
given by poſition, Bur BD 


the right line AB is allo ß we a 
given by poſition; therefore the point þ B is b 25. 70. 
given, e e „%%% on os 


by PROP.. 


85 


8 1 5 by poſition, the 
ſs | 58 ven 


be poflible, and fall eJſewhere, remaining pazal-J 


a t3.def. 
9 30. 1. 


gsther, and meet in A: Theiciore the poſition 
of the right line DAE falls not elſewhere. 
| Wheretore the ſaid line DAE is given by po. 


1 
OY: given angle 40D, the line drawn CD uw given by 


Demonſtr. For if it be not given by poſition, 
the point Cremaining in its place, the politiony 
of the line CD oblerving the magnitude ot 
the angle ACD, will fall elſewhere. Let it 
fall eltewhere then if it be poſſible, and 1 


* 


3 „ Ty the given join 
| Ts, , dere be drawn 
7 — — rielt line DAE, aganift 
ny | A another vight line BC, 


remaining in its place, the poſition of the right | 


Evciides DAT 4. 


PROP. XXVIII. 


right line DAE || 


drawn, % given by poſe. | 
5 | e 3 
Demonſly, For if it be not given, the point A 


line DAE may change: Let it then change it it 
Jel ro BC, and let it be the line FAG : Theie. 


fore BC is parallel to the ſaid line FAG. But 


a the. ſame BC is aiſo parallel to DAE: 
Theiefore % DAE is parallel to the ſaid line 
FG, which is abſurd ; ſee:ng they join to- 


ER 0 XXIX. 


If to a night Ine 
Az, given by poſtion, 
And to a point C gil 
ven therein, there be 
drawn a right line 
CD, which ſhall march 


-EveriDde*s DAT A. 387 

it be CE. Therefore the angle ACD is equal | 

to the angle ACE, the greater to the leſſer, 
which is ablurd. Therefore the poſition of the 

right line CD, ſhall not fall elſewhere; and 
therefore the laid line CD is given by paſi- 

doo. 1 9 1 


ER O E. XXX. 


If from a given point 14, ©: 
be 1 5 118 line BC, | 8 A 
given by poſition, a right” 
line 4D, making a given. 
angle ADB, that line drawn 

40 is given by pohtion, 

_ Demonir, For it it be 


not given, the point A -—— — 
ng ooh: in its place, CLE. NR 
the pott:z0n of the right anc AD keeping, 
magn.tude of the angie ADB, will. change. 
Let it change then, and let it be the right 
line AE: I heretore the angle ADB is equal 
to the angle AEB, the greater a to the leſſer, 
which is abſu.d., Lheretore the poſit on of the 
ungut line AD goth not cnanye ; and therefore 
the laid line AD is given by potition. 1 


OTHERWISE. 


| a 16. 1. | 


Conſtr. By the point A ler there be drawn the 
La: EAF, parallel io the right line BW. 

Demonstr. Then leeing that by the given 
point A, and againſt the right tine BC, given 
by polition, thee is oraw: the right line EF, 
thoſe lines EF and BC are patallels, But on 
Y os 8 V 


C 


% fee 
| E . A: © the ſame lines doth | 


EY ARTIST allo fall the right 
1 6 3 SD line AD: Theretore 
9. — P the angle FADis 
BB D C equal to the given 


„„ angle ADB; and 
therefore it is alſo given. Wherefore to the 
right line EF given by poſition, and to the 
given point A therein, there is drawn the tight 
ine AD, making the given angle FAD, 
C 29: Pop. Therefore c the [aid line AD is given by po- 
J) 8 


OTHERWISE, 


Conſtr. In the line BCE, let there be taken 

the given point C, and by the fame let there | 

be diawn the line CF, parallel to the ſaid DA, 
Demonſtr. Foraimuch as AD and CF are pa-. 
e rallels, aud that on them there doth tall the 
d 29. right line BCE, the angle FCB is equal d to the 
given angle ADB; and therefore it is allo given. 
And leeing that the light line BC is gi ven by 
eien and that to 
a F given point C therein, 

= 7 there is drawn the right} 

line FC, making thc gi- 

„ 55 . 7 ven angle FCb, that 
e 2e prop. V lame line FC e is given 
” EE by poſition. But by til 

-” ' __ givenpoint A, oppollie 
. 9 to the line FC given o/ 
5 E D © 85 B _ Poſition, there is crawl 
f 28. Prof. the line AD. Therefore the laid line f AD i 
©. given by polltion. 7 EE EEE Y 


OTHER 
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OTHERWISE, _ 


Conſtr. In the right 
line BC aſſume "09 | A. 
point at F, and draw 

AF, ä 
Vemonſtr. Foraſ much 
as each point A and 
F is given, the 9 5 
line AF is given g by LO II FL TS os, a 
poſition. Bur „ * Pe 
line BC is allo given FVV on OR ae 

by polition. Therefore “ the angle AED is 

given, But by ſuppoſition, the angle ADF is 

ven: Therefore DAF (which is the reſidue _ | 
fof two right angles) is given; and ſeeing h 32. 1. 

that to the right line AF given by poſit ion, e 
and 10 the given point theicin A there is . 
drawn the right line DA, making the given i 29. prop, 
aigl: DAF, 7 that ſame line DA is given by © © * 

© ers 220M FE 


Scholium. 


* EUCLIDE ſuppoſeth here that two right lines 
teng given by poſition, and inclining to One ano- 
ther, do make a given angle, which ſome do demon- 
Nate acer ch ñ?ĩðvẽ 8 
Demonſty, Feralmuch as the two right lines 
given by poſition, do incline to cne another, 
te melination ot thoſe lines is given. But the 
angle is the inclination of the lines: Therefore 
the angle which makes the right lines given 
5 pulition, and inclining to one anotller, is 
mL _ 15 


Ty» 


390 


1 26. prop. given, & the ; hens right line AB, BC, and AC, 


— FA 


gle FDE, having the fide FD equal io the lice, | 


right lines are equal, we have found the angle 


Evcriipes DAT 4: 


Another thus demonſtrateth it. 


| Conſtr. Let . 
right lines inclning to 
ond another, as AB and 
Ch, given by politicn, | 
and in the line Ab let 
there be taken a given 
point A, and in BC allo 
lome point, as C; and let 
the light line AC be | 
| drawn. = 
Diemonſtr. Seeing that a3 
well tue point B, as each 
of the points A and C is 


are given by maghitude. W nerefore of hie | 
direct lines equal unto them, a t. iangle may be 
conſtituted : Let there then be made the trian- 


AB, the ſide FE equal to the ſide AC, ang ine 
bale DE equal to the bale BC. 
Seeing then the angles comp:iſed of equal 


FUE equal to the angle ABC; and thereiors 
the lame { angle ABC is given, | 


PROP, XXXI. 


"if þ om a given poin: 
A ihere be n, to h 1 

_ night line given by po- 
; br BC, 4 Tigds line 40, 
given by magnitude, thath 
_ ume AD ö gal be aiſo 81 wen 

| _ by poſition. 1 
— Conſtrv. From the cen⸗ 
P=——" 7: terA, with the diſtance 
AD, lex the circle DEF be deſcribed: | 


Pemonſr 


puc LIDE“ DAT 4. 


Demonſtr. Fora'much as the center A is given 


by poſition, and the ſemidiameter AD by wag. 
nitude, the circle DEF a is given by polition, 
But the right line BC is allo given by poſition ; 
Therefure the point cf inteiſection D his gi- 
ven, and ſeeing that the point A is ello given: 
the right line AD is given by poſition, 


PROP. XXXIL 


If unto parallel right wy 
El 4B and CD, Li. 2 
zen by poſition, there be 
tran a 11ght line EF, | 
nating the given an- 1 
ge BEF and EFD, be 5 3 
line drawn EF ſhall be 
given by magnitude. 


W 


5 


GH parallel to FE. 


the line CD; a the angle EFD is «qual to the 
gle FGH. But the angle EFD is given, 


tion, and to the point G given in the lame, 
there is dra un the right line GH. making the 
zen angle FGH, 6b the ſaid line GH is given 
by politicn. But AB is alſo given by poſition, 
therefore c the point H is given. But the point 
dis alſo given: Therefore d the line GH is 
given by magnitude, and is e <qual to EF. 
1 Nerefare f the ſaid line is given by magni- 
de, 3 | þ . 88 


Bb 4 PROP. 


7 


a 6. def. 
b 25. prop. 


C 26. prop. 


3 


1 
Conſtr. For let there be taken in the line CDa 
given point G, and from that point let be drawn 


Demonſtr. Foralmuch as the lines EF and 
HG are parallels, and that on them doth fall 


2 29. 1. 


ther:ture the angle FGH is alſo given, And 
ſralmuch as to the right line CD given by po- 


b 29. trop. 
0 25. Prop. 
d 26. prop. 
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PROP. XXXIII. 


1 Tt unto parallel right ling 
Ab and CD. zivew by 11 
tion there be drawn a vght 
line EF given by magnitude, 
_ that line EF ſhall make the 
4 av 2 ven angles BEF and DFE, | 
THO GC j Conftr. For let there be 
7 | , : taken in the right line AB 
F the ons, and by that 
F, Poini let there be diawn 
f | the line Gt parallel io 
ZW mm 
| + Demonſty Therefore EE 
2 34. 1. is equal to the ſaid a . dt EF is given 
dy magnitude there ore GH is allo given by | 
magnitude. Bur the point G is given, aud 
. therefore if on hai paint, with the diſtance 
2386. def, GH, thee be celcribed a circle, b that circle 
5 ' ſhall be given by poſition: Let ii be then de. 
ſcribed, and let ir be HKL, the laid circle 
HKL is therefore given by poſition. But the 
line CD which doth cur the cucumference 
KL in H, isaiſo giv-n by poſition. Therefore 
3 the ſaid point of intertection H c 1s given, | 
"426 P $5. But rhe point G 1+ given: Therefore 4 the 
20. 7. right line GH is given by poſition. But the 
| right line CD is alſo given by volition : There- 
e ſe hol __ fore e the angle GHF is given. But to that Y 
bob 30. angle f the angle EFD is equal: Therefore 
| J 1 80 the aug e EFD is given; and therefore alſo the 
29. 1. angle BEF; for that it is the reſidue of the 


w 


Alk 
— 


28 8 


d 


- 


8 29. f. fum of two & right ange. 
„ O THE RWI 8 E, 


Conſt, Let there be taken in the right line 
CL the point G, and let (3D be put eqn N 


EUcLIDp E' D AT A. 393 
FF, then from the center G, with the diftance 
GD, lei there be deſcribed the ciicle HDB, and 
daW GB 8 EE | | 
Demonſtr. Foraſmuch as the center G is given 
by p:fition, and the ſemidiameter GD by wage. 
nitude, the circle BDH ) is given by poſition, h 6. def. 
But the line AB is allo given by poſttion: 1 
Ineretore 7 the point Bis given. But the point i 25. prop. 


G is allo given, there 


fore k the 112ht line GB Kk 26. prop. | 
i; given by poſition. Burt 

th. r1ght line CD isallo 

given by poſition: There- 1 

feie [ine angle BGD is 5 
given. Wherefore 1f EF | 0 
be parallel do BG, the I 
angle EFD m ſhall be 1 m 29.1. 


g'ven, and conſequently 
allo the teig ,, ĩ' 
but tie Tight lines BG and EF being not pa- 

nllels, let them meet in the point H. For- 

almich as EB is parallel to FG, and EF is 

equal 10 GD, that is to fay, to BG; allo FH 

n ſhall be equal to GH (for EH and BH being n 14. 5. 
cut proportionally o by the parallel FG, as EF o 2.6. 

is o FH, ſo is BG ro GH; and by permu- 
tation, as EF is to BG, ſo is Fd to GH: ) 
Therefore p the angle HFG is equal to the p 5. t. 
angle HGF, but the laid angle HGF is given 

for that it is equal q to the given angle BG D:) q 15. r. 
Therefore the angle HFG is alſo given. ut 
to that angle the angle BEF is equal; and 

N is given, as allo the remaining angle 5 


- 


PROP, 


394 Evcripes DATA. 
; 5 S- nnv: 


Tf from a given point 
e 2 E, there be drawn unto 
= B Ki_\F A parallel right lines 43 
inn il: eee, job- 1 
tion, a right line EFG, 
„ that right line EFG ſhall 
= — — be droided in a given rea- 
— H * on (to wit) as EF to FG, 
Conſtr. For from the point E let there be 
88 the line EH, perpendicular to to the line 
Demonſtr. Foraſmuch as from the given point 
F?᷑ there is diawn to the line CD the light 
2 30. Prop. line EH, making the given angle EHG a ihe 
1 ſaid line EH is given by poſition, but both 
: tue one and the other lines AB and CD is al- 
525. prop. ſo given by poſition. Therefore h the points 
of interlection K and H, are given. But the 
ce 26. prop. point E is ailo given : Therefore c each line 
d 1. prop. EK and KH is given. Wherefore d the rea- 
bon of the said EK to KH is given. But as 
EK is to KH, fo is EF to FG; (for in the 
triangle GEH the line KF being parallel to 
HG, the ſides EH and EG are cut proportic* | 
nally:) Therefore the reaſon of the ſaid EF to | 


FG is gi ven. ; 


OTHERWISE: 1 
3 1 ll SE 


15 parallel night | 
—_— ne given 7.7 
5 poſition, AB and 
CD, lei there be 
: 2 drawn from on ; 
S D pointEthe right 
„ »à5„5 ” die eee 
ſay, that the reaſon of GE to EF is given. 
Y, ˖ - TLALUN OL & . 8 Demonſr | 


* 
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Demonſtr. For from the point E let there be 
daun to CD che perpendicular EH, and pro- 
duced to the point K; leeing therefore that 
fm the point E to the right line CD, given 
by poſition, there is drawn the line EH, making 
the zi ven angle EHG, a the laid line EH is a 30. prop. 
given by Poulton : But each line AB and CA 
is allo gfven by poſition; Therefore þ each bzs, prop. 
point of iuterſection H anc K is given. But 5 
the pont E is allo given, theretore c each of c 26. prop, 
the tines EH and EK is given by magnitude; . 
and therefore d the realon of the ſaid EH to dt. prop. 
IKi given. But e as EH is to EK ſo is EG e 4. 6. 
to EF (for the oppoſite angles at the point E. 
being qual, and the lines AB and CD parallels, 
the thangles EHG and EK F are equiangled 3 
and th 1etore as EH 15 to EG, fo is EK to EF; 
and by pe mutation as EH to EK, lo is EG to 
EF.) Therefore the reaſon of the laid lines 
EG to EF is given. ro fo pd up 


| PROP. XXXV. 


If from a given point 4, to a right line BC, 
git en by poſition, thee be drawn a night line AD, 
which let be divided in E, in a given reaſon (to 
pic) a: AE to ED, and that by the point of ſetion 
E there be drawn. a right line PEG, oppofite to the 
meh: line BU, given by Poſition, the line FG dawn 
pail be gen Nenn. 
Con For from the point A, let there be 
959 che line AH, perpendicular to the line 
Yemoſly, For ſeeing that from the given 
point A there is drawn to BC given by poſition, 
the right line AH making the given angle 
ARD. a the faid line Ali 15 given by poſition. a 20, prop. 
but BC is alſo given by poſitin: Theretore 5 bas. prop. 
Il point H is given, But the point A is allo = 
5 N | | dien 


222 I P - = ET — ..- —- — = 
2 — —,. — 1 == = 22 — 5 


1 
* 
þ; 
2 
Fo 


| | tion. And fleeing tha 
486 „ d as AE is to ED lo 0 
: cope ei \ AK to *. and that the 
5 icalon of AE to ED 18 

R . given, allo the reaſon 
=” VVV 
e 6. prop. 5 and by compouncing, e 
OK $0 the realonof AH to AK 
f . But AR 

C F 55 F given by magnitude: 


- T2, £79. given by magnitude. But AK is allo given | 
8217. 790. that by the (aid given point K there is drawn 


528. pop. by poſition, | 


396 185 EUGLID EFT DAT 4. 
c 26. prop. given: Therefore c the line AH is given hy 
5 8 OGG magnitude and by poh. 


Therefore f allo AK is 


by poſition, and the point A is given: Ihere- 
ſore g the point K is alſo given, and ſeeing 


the line FG, oppoſite to the right line BC 
given by poſition; the (aid line F - is given } 


P K OF, XXEVL.-- 
of * If from a given point 4, | 


> there be drawn to a vight line 
|. BC given by poſition, a night | 
E line 4D, and to it he added a | 
; 1igh, line AE, having 10 te 
ame AD a given reaſon, and | 
that by the extremity E of the 
added line AE, there be drawn | 
1 55 ES 1 right line FER. oppoſite 10 : 
Bl [IF ie ime GC, given by ee, 
PL i hat ſame line FER. Jan 


j NR. 
Conſtr. For from the point A let there be 
draw to the line BC, the perpendicular AL, 
ana let it be prolonged to the point . 
Dewmonſtr. Foxalmuch as from the give q 
point A, there is drawn to the right line 3s : 

i or mr | „„ oP 


JJ „ 
given by poſition, the right line GL, which = 
makes the given angle GLD, a that line Gl. is 2 30. prop. 
given by pofition, Bui BC is allo given by b 26. Prop. 
poſition, therefore þ che point L is given; 

and ſeeing that the point A is alſo given the _ 
linec AL is given, But foralmuch as the rea C 26. prop. 
fon of AE to AD is given, and that das the d 4.6. 
ſaid AE is to AD, ſo is AG to AL; (becaule 
the triangles ALD and AGE are equiang'ed) 

the reaſon of AG to AL is alſo given, Bur 
_ AL is given by magnitude: Therefore e AG e. d. 

1 given by magnitude. But it is allo giv n b) 
polition, and the point A is given: Theie- 1 5 
fore f the point G is alſo given. And leeing * 27 Prop. 
that by the lame given point G there is daun 
the line FK, oppoſite to the right line BW. 
given by poſition, g the [aid line FK is given 8 28. Prop. 
dy poſition. % i a i on 


. „ „eK o r. xxxvn. 
V unto parallel right A Þ 1, fg 
lines 4B and CD, 15 : AE _T7 — — 
den by poſition there le 

Hann a right mm ,, ĩð à 
divided in the point G, m7 | 


r 


m a given reaſon, (to 
wr Fog . 5 „„ 
ut / by the point of =— . 
ſedon G, thee le CF N D 
irn appeßte to. eee ng: 
t imes AB or CD, given by poſition, a rig hi 
rang that line drawn ſhall be given by po- 
Conſtr. For let there be taken in the line AB | 
the given Point L, and trom that point let 
2288 be drawn the line LN, perpendicular to 


Demonſly, Seeing that from the given point 
-» th-4e is drawn to the light line CD, the 
line LN, making the given angle LND, the 

„ laid 
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— 30. prop. 


bz 5. prop. 
c 26, prop. 


"HUCLIDEs D ATA. 
ſaid LN a is given by poſition. But CT) js 
alſo given by poſition: Therefore the point 
Nis given. Bur the point L is alſo given: 
Therctore c the line LN is given; and leeing 
that the realon of FG to GE is given, and 


that“ as FG is to GE, fo is NM to MI, 


d 6. prop. 
1 prop. 


11. prop. 


to the right line CD, given by poſition, the 


the realon of the ſaid NM to ML is given; 
and in compounding, & the realon of LN 


LM is ajlo given. But LN is given by mag: 


nitude therefore ML is e given by magnitude, 


But it is alſo given by poſition, and the point 
L is given: Therefore the point M is allo 


given, And conſidering that by the ſaid point 


M. there is drawn the right line KH, oppoſite 


| ſaid line KH is alſo given by poſition. 


 ® EUCLIDE fuppoſeth here, that as FG is u 
GE, ſo Nl is to ML; but by another it is thus 


Scholium. 


%%%». ah 


rallels Let them in ihe firſt place be parallel 


and foraſmuch as by Conſtrution the lines EL, 


FN, EF, and LN, are parallels, EN ſhall be a 


paralielogram ; and therefore the fide EF is equal 


o t he ſide LN. Again, ſeeing that MG it pa- 


tel to NF, and GF i MN, GN 
 paralle.ogram; and therefore the ſide GF is equi 
10 the jide MN. Wherefore the equal ſides EH 
and LN, ſhall have 10 the equal ſides FG and 
EF is to FG, jois LN to MN, and in dwiding, 


9 7.5. 
Hh 17. 5» | 


ſpall be alſo 


g one and the ſame renſon. Therefore a. 


h as GEo GF, ſous LMto ,,“ 


Now | 


IP... —= | 


EUcLID E'“ DAT 4. 
Now ſuppoſe that the lines EF and LN be nat 
parallels, but that they meet in the point O. For- 
aſmuch as in the _ CT 5 
tangle OFN there 
is drawn HK, pa- 
jaliel to FN one of 
the ſides; i the fides 
OF and ON ate di- 
vided proportionably, @_ 
and therefore as FG 
1110 GO, ſo i NM © 
tz MO. Again, ſee- 
ing that in the tri- = 
age OM there i ĩèĩ1] AN ol. 

drawn EL, parallel to the (ide GM, the ſides 

0G and OM are divided propornonally : Wherefore 
kis OE is to EG fo 7s OL to LM: and by com k 2. 6. 


IEEE 
— 


Oo 
FRE 


— — k 8 > A — 
- 3 —A—yʒSEA * 4b 
— = 2 "> - — — 
- 5 : — EE . 


be drawn a right line 

FE, and that to it there 

be added ſome other 
vst line EG, which 
bath a given weaſon to 
 & the ſame EF; but if by 
the extremity G of the 


added line EG, there be drawn a right line HK, 
unt the parallels given by poſition AB and 
5 the line drawn HK all be alſo given | by Po- 
bh BVC 
Conſtr. For let there be taken in the line 
A, the given poipt N, and from thence let 

| ZZ ĩ een "ye ”: 
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there be drawn to CD the perpendicular NM 
aud let it be prolopged to the point I. 
- Demonſtr. Foraimuch as trum th- given point | 
N there is drawn to the right line CD, given 
by poſition, the right line NM making a gi. 
230. Prop. ven angle NMF, the laid angle NMP a is pi. | 
ven by poſition. But the line CDi, aifo given 
b 25. prop. by poſition : Therefore h the point M is given, 
c 26. prop. Bur the point N is alſo given: Theretore c the 
: line NM is given, and tor that the reaſon of | 

d ſch. 37. EG to EF is given, and that das EG to EF, 
prop. fo is LN to NM, the reaſon of LN to NM 
is alſo given: But NM is given, therefore LN 
e 2. prop. is e alſo given. But the point Nis given: There. 
f 27. prop, fore f rhe point L is alſo given. Seeing then | 
tut by the given point L there is drawn the 
1 right line HK, oppoſite to the line AB given 
g 28 Prop. by poſition, g the ſaid line AK is allo givenby | 


rk poſition. | 


> R 0 P. XXXIX. 5 


n Tf all the fides of a triangle | 
N „ e A bon, 
the triangle is given by Kind, | 

J. Conſtr. For, let there be 

E H expoled the right line DG | 
/ given by poſition, ending 

in the point D; but being 
| A inflaite towards the other 

N 1 Part G, and therein let 

J there be taken DE, equal 

"30 Ad 7 
Demonſtr. Now ſeeing mich 

the faid AB is given by 15 ay 
Ic magnitude, DE is fe allo; .“ de. 

„ but the fame DE is allo 4 on- 

a 27. prop. given by poſition, and the point D is given; / 7 
"Therefore a the point E is given. 175 

i : 3 &. ; 2 72 1 


5 Again, it like | 


** 


1 


2 
5 
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Again, Let EF be put equal to BC; and 
ſeeing that BC is given by magnitude, EF ſhall 
be lo alſo. Bur he ſaid rag is in —=_ manner 
given by poſition, and the point E is given: 
fperefore b the point F is ER 755 b 27. prop. 
Furthermore, Let F be taken equal to | 
AC. Now toralmuch as the ſaid AC is gi- 

y-n by magnitude, F 3 is io alſo. Bu FG 

is allo given by po'tiun, an! the point F is 

given: Theretvie the point G is alſo given. 

Now from the center E. with the diſtante 

ED, t there be Gceicribed the circle DHK, : 

c nd chat eirele thz.i be given by poſition. e 6. def. 
Again, on the center F, and diftince FG, let 
there be deicribed rhe ciicle GK. There th, 
fore d he laid circle GLK is given by poſi d 6. def. 
tion; and (Herefore e the point of interſection e 2 5. . 
Kis given. But each of the points Eand Ff 
is given : Theretore cach line F EK, EF, and f 26. prop, 
FX, is given by poſition and magnitude. There 
lor: the triangle KF is given * by kind; but 
It is equa] and alike to the triangle ABC; and 
B ABC is ally given by 


„ 12 Fs Schdlium. Toms 
*EUCLIDE ſupp*ſeiſy , 
lere, that 4 triangle, whoſe 
les are given by magni- 
tude and poſition, is given 
by kind :; but the antient 
Interpreters demonſtrate it 
ma manner thus. Foraſ. 
mch as the 1ght limes 
A4 and EF are given, g 
the reaſon which they Dave 
% one another is given. 
4% the right lines EF 
d FX being g:ven, then 
ſeaſon 18 alſo given; and RF 
it ite manner, the reaſon = 
| GC 


HJ. 
4 

1 

x 
1 
5 
1 


K 
— I 


* 
14 
5 
iy 
4 
i 
A 
1 
14 
ba 
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of the ſrid EK and Fx is given. Again. ſeeing 
that the ſame lines KE and EF are given ) 


| h /ch. 30. poſition, h the angle KEF is given by magnitude: 
Prop. Moreover, the right lines EF and FA being given 


by poſition the angle EPK is given by magnitude, 
4. 1s al the reſidue EKF, and ſo in the triangls 
EMF ans all the angles given, and alſo the reaſon; | 


4 5, def. of the ſides : Therefore 1 the ſaid triangle EKF it 


___ givenby kind. 
RO © 
_ Fihean- 
Lies of a] 
triangle 4. 
BC, are gi. 
ven by nag. 
e 5 N mrude ihe} 
5 . 3 1 S triangle — 
I 
Conſtr. Let there be expoſed the right line 
DE, given by poſition and by magnitude; and 
let there be conftituted at the point D the an- 
_ gle EDF, equal to the angle CBA; but in the 
Point E the angle DEF, equal to the angle 
BCA; therefore the third angle BAC is equal] 
to the third angle DBF. 
Demonſtr. For each of the angles conſtituted] 
in the points A, B, and C, is given: Thete- 
fore each of thoſe which are poſited in ihe} 
points D, F, and E, is alſo given; aud ſeeing] 
that to the right line DE given by poſition] 
and to the point D given therein, there 1s 
Cra the right line DF, which makes the gi- 


a 


2 29. op. ven angle EDF. a the line DF is given by po- 


ſit ion; and by the ſame reaſon, the line EF ig 
b 25. prop, given by poſition : Therefore þ the point F 
is given by poſition. But each of the points 
E 26. Prof. D and E is given : Therefore c each wy 
| 5 | e 9 mes 
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lines DF, DE, and EF, is given by magnitude? — 5 
Wherefore the triangle DFE is given by kind; 
and is alike to the tiiangle ABC: Therefore 


the triangle ABC is given by kind, 
ns: PROF. II. i 


wn r> JS wow 


Tf a triangle ABC, hath one angle B JC given, 
and that the two ſides BA and AC, which do Ra, 
Hitute it, have to one another a given reaſon, the 
triangle is given by kind, „„ 0h 5 


* Conſtr. For, let there be expoſed the right 
4 line DF given by magnitude and Poſition. But 
4. WW thereon, and at the given point F, let there be 
i. 1 the angle DFE equal to the angle 
hel Demonſty. Now the angle BAC is given: 


Therefore alſo the angle DFE is given, and 
ſeeing that to the right line DF given by po- 
er "uw yes puta F therein is 
lawn a ri * line E makin the given an- CE | 5 > 
ole DFE, . 5 faid line FE 15 N by poſi- 629. Proſe 
nion. But ſeeing that the FCC 
realon of AB to AC is gi- 5 
ven, let the ſame be made 
of DF to FE, then let BE 
be drawn, Therefore the 
raſon of DF to FE is 
given, But DF is given: 
Therefore h FE is given by 
magnitude, Bur theſame 
FE is alſo given by poſi- 
non, and the point F is 
given, Therefore c the 
point E jsalſo given. But EA 
per of the points D and 1 | : = 
ie given: Therefore d each of the right lines d 26. or **s 
Db, FE, and DE, is given by den and . 
magnitude. W herefore e the triangle PEF is e 39. Prop. 
„ Se. 8 


5 

1 
1 

I 

"Po , 
| 
* "wes 
K 0 * 
* | 
7 

Witt» 

1. 
wr! 

*(: 
1 
1 7 

K. 

N 

9 
e 

rt 

i l 

4 
iy 

We. 

"147: 12 
1 
48. bt 
F & 
W. 
ie 
Un 
1 6 0 | 
4 
p . 
X 1 
„ 
1 
1 
ai 
21 
bi 
FREY 

9 
n 
1 1 

. 

* 
1 9 

1 

4 
- 
448 
F „ 
+. 

= a.. 

* 
1 

19 
+ 
e 
IP 
N 7, 
on 
Ts 
1 
\ 


3 
2 


— 
— oe >. 2 os 
- 23 4 5 * 
4 2 L 2 wa x 91 
— = ot ns 
2 In * 4 » — 
2 LESS . oe 
2 r N Ga ks 
. 5 


Coons 


3 


28 


2 


2 — 
"4 TEE IS > 


* — r 
— 2 


Ay neh. 


404 


1 6. 


FTuvcriipes DAT . 


given by kind. And ſeeing that the two tri. | 


angles ABC aud DEF have an angle equal to an 
angle, that is to lay, the angle BAC to the 


triangle ABC 1s given by kind. 1 


angie DFE, and the ſides which conſtitute 


tha le equal angles, proportional; f the triangle 


ABC is alike to the triangle DEF. But the 
triangle DEF is given by kind: Therefore the 


PROP. XLII. 


= OT Tf the ſides of a triangle 
B ps ABC, be to one ele in | 
even rea ſons, the triangle 
B ASC is given h kind. 
Conſt7. For, Let there 
be expoſed the right line | 
D, given by magnitude, | 
aud (ſeeing that the 12a 
ſon of BC to AC is gi- 
1 ven, ler che ſame be 
Ye OOF made of D to | | 
Demonſtr. New D is 
given, therefore a E 1s 
3 = ___ alſo given, Again, ſee- 
ing that the reaſon of AC to AB is given, let 
the ſame be made of E to F. Now E ig gi- 
ven, the efore h F is alſo given. Now of thiee 
right lines, equal to the three given right | 


lines D, E, and F, (and of which three lines, 
two of them, in what manner ſoever they be 


taken, are greater than the other,) let theie 


| be conſtitued the triangle GH K, in ſuch } 
| ſort 4+ D may be equal o HK; but E is e- 


qual to KG, and GH equal to F; therefore each 


of the {aid lines EK, KG, and GH, is given 


by magnitude: Wherefore c the triangle HGK 
is given by Kind. And feeing that as BC is 
to CA, lo is D O E, and that D is equa) 10! 
EE, and Eto KG, as BC is to CA, fo BK 0. 


KG, Again, ſeeing that as CA is to AB, ſo 

js E to F, and that E is equal to KG, and 

F to GH; as CA is to AB, ſo is KG to GH. 

But it hath been demonſtrated, that as BC 1s 

10 CA, ſo is HK to KG : Therefore by reaſon = 

of ejuality, as BC is to: AB, fo is. HK 
Git. Therefore d the triangle AEC is alſo d 5. 6. 
given by King. 77 hs 


BN R O P. XLIII. 


If the ſides BC and 
BJ, about one of thea- @ 
cute angles of a retan- F777 
ged triangle ABC, have 
to one another a given = 
reaſon that triangle is  \> 
given by king. 

Conſtr. Let there be 
expuicd the right line 
Dr given by magnitude 
and poſition, and on it 
let there be deſcribed 
the lemiciicle DGE: 
There fore a the ſemicii © 
ele DGE is given by poſition. . 

Demonſtr. For the line DE being given, and 
divided in two equal parts, the center of the 
laid circle is given by poſit ion, and the ſemi- 
diameter by magnitude. And foraſmuch as 
the realon of BC to BA is given, let the 
lame be made of DE to F: Tneiefore the rea - 
lon of of DE to F is given. But DE is given, 


8 
256. def. 


F 


er than c AB: Therefore ED is d alſo greater c 19. 1, 
than F. Let DG be fitted equal to F, and let q 14. 5. 
G be drawn; then on the center D, with the 
4 DG, let the circle GK be deſcribe c. 
\ow that Circle e is given by polition, ſeeing e 6, def. 

tat the center D . and the lemidis, J 
e meter 
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therefore F h is alſo given. Now BC is great- h 2. rop, ; 
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meter DG alſo given by magnitude, But the 


Ho ſ-micircle DGE is alſo given by poſition ; 
F25, Prop. Therefore f rhe point of interſection & is given. K. 
785 But the points D and E are allo given, there. i 
g 26. prop. fore g each ot the right lines DE, DG, and ot 
14, is given by poſition and magnitude, tr 

h 39. prop. W hereiore h the triangle DGE is given by 

kind. And ſeeing that the triangles ABC and an 
185 DGE have an angle equal (o an angle, to wit, dr, 
131. 3. the right angle BAC to the right angle i DGE, a 
f and the ſides about the angles CBA and EG Wl & 
proportional. But each ot the others ACR and be 
5 PEG are lels than a right angle :- Thoſe t13n- |} Th 
76. gles ABC and DEG & are alike, But the | W 
: triangle DGE 18 given by kind: Thercfote the an 
triangle ABC is allo given by kind, © | 4 
PRO FP. XLIV. AC 
V e fore 
Tfa triangle ABC, bath Wi 
one angie b given, and gle 
that the fides E 4 and 16 Th 
about another angle HAC, DA 
Have io one anther a gi- and 
- " pe 12 triangle = 
—— , ABC is given h) kind. 8 
5 BY 1 G. Conf. Now the gi- The 
ven angle B is either acute or obtuſe, (for it Wh 

was a light angie in the foregoing Propofi-} 

tion.) Let it be in the firſt pl:ce acute, and 

from the point A let AD be drawn perpendicu- 

Jai to B, CV 

Demonſtr. Therefore the angle ADB is gi; 

ven: But the angle B is alſo given; and thete- | 

© Fore the third angle BAD is given: Wherefore] 

3 40. Prop. a the triangle ABD is given by Kind; and 

b z. def. therefore h the realon of BA to AD is given. 

3ͤöͥ •ĩ] the reaſon of the fame BA to AC is allo 

£ 8. prop. given: Therefore c the ralon of AD to AG! 


15 given, and the angle ADC is a right angle: 


© 


7" 


kind: Therefore e the angle C is given. But e 3. def. 
the angle B is allo given; and therefore the _ 


other angle BAC is given : Therefore f Ss © 40. prop, 


triangle ABC is given by Kind. : 
Conſtr. Now let the angle ABC be obtuſe, 
and on the fide CB prol«nged, let there be 
drawn the perpendicular AP). 
Demonſtr. Foialmuch as the angle ABC is 
given, the angle ABD which follows it, ſhall 
be given, But the angle ADBis alſo given: 
Therefore the third angle DAB is given. 


and therefore h the reaſon 
of DA to AB is given, 
But the reaſon of AB to 
AC is alſo given: Tnere- 
fore i the reaſon of DA to 
AC is given, and the an- 
gle D is a right angle. 
There tore the triangle, 
DAC is given by kind, 

and therefore the angle 
ACB is given. But the 
mole ABC 1s allo gien 
Therefore the third angle BAC is given, 
Wherefore the triangle ABC is given by kind, 


oY 4 PROP, 


Wherefore the triangle d ACD is given by d 43.prop. 


Wherefore g the angle ABD is given by Kind; g 40 prop. 
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5 IF a trian le ABC 
5 8 hath one 55 B AG £1- 
ven, and la the ing 
compounded of the two 
fides 4B and 10, ab ut 
the ſaid given ale 
BAC. h1th to the other | 
ſed? 81 given vc, | 
e triangle ABC gi. 
den i k ud. 
Conf. For: let the angl. BAC be divided | 
into (wo equal bert y tlie lune AD, theke | 
27. prop. a the angle CD is given. 
Demonjir. S.ewg tar as AB is to AC, ſo 
b z. 6. 3 is BD to CD; by comyounding, e as the | 
- £18: 1. line compounded oi Ap is to CA lu is BC to | 
CD. and by permu+4tivn, a+ the live compound- 
ed of CAB is to CB, fo is CA ro CD. but! 
the zealon of the line compounded of CAB 
to BC is given; therefore the 1eaſon of CA 10 
CD is allo given, and the aug CAD 15 given. 
24 prop. Therefore 4 the triangle ACD i» given by kuid, | 
and therefore the angle C is given. Bui the 
e angle BAC is allo given. Therefore the third | 
£49, prop. angle B is given W heretare e the n | 
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ABU 15 given by Kind. 
OTHER W I 8 E, | 
Conf. Ler BA be prolonged Jirealy unto the} 


poiul D, in ſuch fort as that AD may be equa | 
ro AC, and let CD be Wie 


| D emonſ fr | 


Nemonſtr: Foralmuch as the reaſon of the 
lin. OmPp und. d vt CAB (0 CB 15 given, and 
that AD id qual to AC, the eee of the 
lie ine BDI BC is 

yn, But the angle 
155 ; 18 allo given, tor 

the halt o ihe gl- 
4 Nang % BAC (tor that 
tlie 1 gle BAC is 
*q 41 10 Lis two imer 

1wglet ACD and 
1 , which are ge 
Cu: to ont ad othe be- 
ing the ſi es Au and 
AD are equal: )Wneie- 


for he i iavgic BDC h is given by kind, ind 


h 44. prop. 
theiefors ihn angle B is given. But the angle u ef 


BA is aue given: . store the remaining 
aug! ACB , givin: herefore i the triangle i 40. prop. 
ABC is given: by _—_ | 4 ? 7 


PROP. xl vl. 


77 a Kiel 4 
hath one angie B given, . 
aud chat 1 lime Cab 
componrded of the two 
jdes 4» and 4B, about 
aol ver angie B AC. hath 
10 the other fide BU 4 
ge eon, the tr ian- 
3 25. is given by 
Conſlr, For let the ang'e Bac be divided i in- 
to wo equal parts, by the line AD. 


Demonſtr, Theretoie (as hath been newn in 
the foregoing P.opofition) the compound line 
CAB is to CB, as AB is to BD. But the rea- 
lon of the 1ajd compound line CAB to CB is 
siven! Tnereloie allo the realon of AB to BD 
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410 ers DATH2 
is given. But the angle B is alſo given: 

2 41. prop. Therefore the triangle AED 4 is given by kind; 
b 2, def. and therefore þ the angle BAD is given. But 

| | the angle BAC is double to that of BAD; and 
therefore it is alſo given. Therefore the third 
angle C is given. W herefore the triangle ABC 
is given by kind, e - 


Conſtr. Let BA be prolonged directly, and 
let AD be put equal to AC, and let CD be 


6 - r —— D 
—_ —— — — X ire th: 2 
7 nv ; . — . — . - — — 4 — . j 
A DEE nnd — — — 8 * 2 _ 
: ** 


Joined, 


KS. 


Demonſtr. Foraſmuch 
as the reaſon of the 
linge .compounded of 
_ CAB to CB is given, 

and that AD is equl 
to AC, the reaſon of 
BD to BC is given; | 
| 8 and the angle B is alſo 
„ given: Therefore be 
e 41. pop —— 7] triangle CDB o is gi- 
Cn Oo rs ven by kind; and there- } 
4 3. def. fore d the angle D is given: Therefore the | 
ahngle BAC which is double to BDC, is alſo gi- } 
ven: Wherefore the other 8 AC is given; 
and therefore the triangle ABC is given by kind. 
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Fveripe's DATA. 41. 
n XLVIL = 

Re#iline figures as AR 
CDE, given by kind, are 


divided into triangles given 
by kin. 1 


Conſtr. For let the right ©» 
lines EB and EC be 
VT 
Demonſt7. Foraſmuch as 
the iectiline figure ABC- 15 
DE is given by kind, the : TY f 
| aigle a BAE is given, 5 „„ 1. 
and the reaſon of the fide AB to AE is alſo 
given: Therefore h the triangle BAE is given bat. prop. 
by kind. Wherefore ine angle ABE is given. 

Bu: the whole angle ABC is allo given: There. 

fore c the remaining angle EBC is given. But ce 4. prop. 

the reaſon of the ſide AB to the fide BE, and 

allo that of AB to BC i given: Therefore ““ 
the reaſon of BC to BE is given, and the angle d 8. prop. 
CBE is alſo given: Therefore e the triangle : 
BCE is given by kind. By the ſame diſcourſe 
I. may be demonſtrated that the triangle CDE. 
is given by kind. Therefore the rectiline fi- 
gures given by kind divide themlelves into tri- 
angles given by kind. . „ 


PROP. XLVII. 


If on one and the ſame 
rght line AB, are deſcri- | 
bed triangles,as ACR and 
48D, given by poſition, 
thoſe triangles ſhall have 
in one another a given 


reaſon, as ACB to ABD. 


e 41. prop. 
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e 8. prop. 
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Cionſtr. For from the points A and B, let 
there be drawn at right angles on the line AB 
and lines AE and ÞG, and p:olonged unto the 
: ee F and H; but by the poims C and D 
et there be drawn the lines ECG aud FDgn' 
,, EEE DT EE RTE 
Demonſtr. Foraſmuch then as the triangle 
ABC is given by kind, a the r-aſon of CA io 
BA 1s given, and the angle CAB alſo given; 
but the angle BAE is given: Th retvie the | 
Temain-ng angle CAE is allo gwen; but the | 
angle CAE is given; and thceretore the other | 
angle ACE is allo given. Wheretore ö the | 
triangle AEC is given by kind. Now the rea- 
ſon of FA ro AB c 1s given; (tord che rea- |} 
ſon of EA to AC, and that of AC to AB is 
given; ) and in like manner, the reaſon of FA 
to AB is given. Therefore e the reaſon of 
FA to AF is given; but as AE is.to AF, ſo | 
Fthe parallelogram AH to the parallelogram | 
AG; but ACB is g the half of AH, and ADB MI 4: 
the half of AG; therefore the realon of the ene 
triangle ACB to the triangle ADB is given; Wl 
for ir is the ſame realon with that of AH , 
to AG h; that is to ſay, of EA ito AF, which 4% 
is given. . 7 „ 


PROP. XLIX-. . , ite, 


FF on one and the WM © 
\ ſame 1ight line 4b MI | 
_ there be deſcribed any tw. 
two "1eftilime get Wil CD 
AEC FB and 4D. gi. I: 
ven by kind, they h Eur 
have to one another a i fo: 
> given reaſon (t0 wit) N. 
AECEB to ADB; a. 
Conſtr. For let the . 
lines FA and FE be is 5 
5. am 


EvcLlipes DAT A, = 
rawn: Thereſore each of the triangles a ABF, a 47. prop. 
bee and ECE Mii by Kin. OO. 
De nonſtr. Sceing that on one and the ſame 
lige line EF there are delcribed the triangles 
EF and EAF, given by kind; the reaſon of 
ECF to EAF bis given, Therefore by com- b 48. prop. 
pounaing c the reaton of AEC F to EA F is c 6. prop. 
given, But the Ween of ma x ; 5 „„ 
FAB is given, qa ein they are triangles d 48. bop. 
given by kind, deleribed on one and the — 48-prop. | 
üght line AF: Therefore e the reaſon of AE e 8. prop. 
CK to FAP i given. W hejetore by compound N 
ing f the reafon of AECFB toFAB'is given, f 6. prop. 
But the realon of the ſame FAB to A7) 
bis given: Therefore þ the reaſon of AECFB g 48 prop. 


to ABD is alſo given. 9 


If two right line: 
AB ind CD, have to © 
one another a given 
reaſon, and that on 
thiſe lines there be 
deſcribed vectiline fi- 
eures AEB and CFD, 
aike, and alike po- 
ſited. they will have o 2 „„ 
one another a given —— — 
eſon pos DB. * CB "A. 
Demonſtr. To the * C . 
J . 

UD, let there be taken a third proportional: 
Theictore as AB is to CD, ſo is CD to G. 
bur the reaſon of AB to CD is given: There- 
7 tne 3 of CD to (3 1s allo given: 
ereio:e'd the realon of AB to G is given. % ,.. 
But b as AB is to G, ſo is AEB to Spb 5 88 
Iherefore the reaſon of the ſame AEB to CFD 7% 19. 
ISPLVER, 1 | | | 20. 6. 


PROP. 
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vigbt line. 
AB and 
CD. bade 
to one ano 
ther 4 gi- 
venreaſon, | 
and that 
— upon then 
| — 2 there be 
any veTiline figures AEB and CFD, given by kind, 
_ they will have to one another a given reaſon, (to vit, 
.. d | 

Conſty For on AB let the reQangled figure WM © 


| Att be deſcribed alike and alike poſited 19 f, 


Demonſtr. Now DF is given by kind: There. | 
fore allo AH is given by kind. But AEB is 
aAalſo given by kind, and deſcribed on the ſame } 
249. prop. line AB: Therefore a the reaſon of AEB to 


AH is given: And ſeeing that the reaſon of Wil © 
| AB to CD is given, and that on thoſe lines Wil ” 
4ꝛ2⁊L ̃reẽ deſcribed the re&iline figures AH and DF WR f 
b 50. prop. alike, and alike poſited, the realon b of the 1 
(ald line AH to DF is given. But the feaſon | 
of AEB to AH is alſo given: Therefore the 1 


| © 8. prop. realon c of AEB to DF is given, 


PROP.| 


 Evciipe's D AT A. 
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given by magnitude, there 5 
be deſcribed a figure 40, 
given by kind, that fignie 
ACB is given by magni- 
tude, pens 5 
Conſtr. For on the ſame 
line AB, let the ſquare 
AD be deſcribed. There: 
fore AD is given by S 
kind“ and by magni. Ff_ 


Demonſtr. Seeing that 


on the right line AB, are deſcribed the two 


rectiline figures ACB and AD, given by kind, 
a the reaſon of ACB to AD is given: Tnere- 


fore 6 ACB is given by magnitude. 


Rs : Scholium. . Py 


2 29. prope 


b 2. prov. 


Ee antient Interpreter hath noted here thas _ 
every * is given by kind; for that all the 


angles t 


angles: But alſo the reaſons of the ſides are given; 


for thoſe ſides being all equal, their reaſons are 
aſo equal, Moreover, whenſvever a ſquare is e- 


poſed, a ſquare equal thereto may be exhibited ; 


hereof are 3 ; being all equal and 1ight 
th 


ond there? rt the ſquare is given by magnitude, as 


% each jide thereof, 


* _ * ä — * _ _— eg 
— — - —— * == 2M — - 
— 5 4 — — — = 2 2 —— — 
5 : _ 2 I — - — — : —_—— nt nn ——_——— IF 
1b ene , . Aa STS 
wrt = : FE SS. E 4 — = 
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L 436 Evcrtipes DAT 4, 
N FR 7 there be two 
_ | GE — CA. ges AD and EH . 
I „„ | wen h, kind, and. 0 
'' ET 4 one fide BD of the one, 
i r e haih 9 a jide FH of ihg | 
il 8 ä 1 | | + ; other, a Cre n eaſon; | 
. 1 1 F oe other fades ſhall has 
N 171 N a to the other lat. f 
4 CWC } 
5 1 | _ » Demonſli, For ſeciog 
. > = 5 that the rea ſon of 1 
1 : ” to FH is given, and WW 
b v3 def. alſo that a of BD to BA, + the reaſon ot the | | 
Þ b g. prop. laid AB to Fri is given. Buy the reaſon of the a 
| C3.df. fame FH to FE © is allo given: Therefore 4 a 
8 0 8. prop. the reaſon of AB to EF is given. In like man. t 
1 ner alſo the reaſons of the other hides to ihe 
Al other ler ate Siven. 
1 R 0) 1. Lv. : 
9 e 
I I two ues 4 WM © 
4 AF, BF ns f. 
4 Dave to one anoiher a . ti 
i | given reaſen, aleo it 
3 heir ſides jhail be to a] 
i one anther in a gi-l C 
5 | r RS 27. ven reaſon, SEED ö te 
x 1 Conſtr. For eithet 2 
_y d the figue A is 


al K ud alike po- al 


ſited to 8. or is not: Loet ir 1 the fiift þl:ce Wi tc 
be alike, and alike poſed ; and let there be r 
taken the line G a ni Proportional to the MW :: 


Demon * 


lines CD and LF, 


FEUCLID Bs a 94 TA. 


Put the realon'of A to B is given; therefore 
alſo the realon of CD to G is given. And 


ſeeing that CD, EF, and G, are proportional, 


b allo the 1ealon of CD to EF is given. But 
A and B are given by kind ; Therefore e the 


des 
figure B, and let there be deſcribed on EF the 
figure EH, alike and alike poſited to A: There- 
tore the figure EH is given by kind; but the 
figure B 1s alſo given by kind: Therefore d the 
Treaſon of B to EH is given; and therefore the 


reaſon of A to the ſame EH e is alſo given: 


Demonſtr. As CD is to G, a ſo is A to B.; 


417 


A cor. 19, 
20. G. 


e Maes 4-4 hs A 


d 49. prop. 
e 8. prop. 


But A is alike to EH : Therefore (by what is 


abovelaid) the realon of CD to EF is given; 
and in like manner the reaſon of the other ſides 


to the other ſides is given. 
_-— OTHERWISE. 
|  Conſty, | Let there be | POT Neg 


expoled the given line 


ö 2 


GH : Now either the {| A | 
figure A is alike to the * [4 5B . 
hie By wt not Let ee Et 
it in the firſt place be C 711 5 

alike, and let it be as 
CD isto EF, fo is GH 
to LK ; then on GH 
and LK let the figures LA} 
M and N be delcribed W 42 | 0 
alike; ang 
to the laid A and B, 


which figures M and N fhall be conſequently 


given by Kind. 8 | 
Demonſtr. Therefore ſeeing that as CD is to 

FF, ſo is GH to LK. and that on thoſe lines 

CD, EF, GH, and LK, are deſcribed the figures 


b 24. prop. 


8 * e e 3 C53. Prop. 
other ſides ſhall have given reaſons to the other 


* 


1 


Ss Evceripes D ATA, 

f 22. 6. A, B, M, and N, alike and alike poſited ; f a; 

| A is to B, ſo is M to, N. But the reaſon of a 
to B is given: Therefore the reaſon of M to 

g 52. prop. N is given, But g M is given, conlidering 

that it is a figure given by kind, deſcribed on 

3 242 @ right line given by magnitude; therefore N 

| | ECF „„ 

| _ Conftr, 2. Now, on LK let the, ſquare O be 


1 ch, 32. deſcribed: Therefore h the figure O. is given 


prop. by kind, 8 i VV? 
N Demonſtr. 2. Wherefore the reaſon of O to 
Nis given, But N is given: Therefore O is 
i ſch. 52. given; and conſequently i alſo KL, But GH 
prop. is given; Therefore k the reaſon of GH to 
K 3. prop. KL is given. But as GH is to LK, ſo is CU 
to EF, Therefore the reaſon of CD to EF is 
— __ given; and therefore the figures A and B being 
153. prop. given by kind, I the other ſides of the ſame 
figures ſhall allo have to the other ſides given 
reaſons. But if the figures be not alike, the 
latter part of the demonſtrat ion here above muft 
d ooo i 7 . 


r 0 1%. 


Lon TI of dec. a. 
| magnitude, the ſides 


| 2; A 5 D | | | thereof ſball be given 
RE 


6. SF | by magnitude. 
1 | © Conftr, For, let the 
Z W Hoe BC, given 
"M by poſition and Of 

E 1 F | C | maguitude, be expo 

led; and thereon let there be deſcribed the 

ipace D, alike and alike poſited to A; there 

fore the ſaid ſpace D is given by kind. 
Demonſtr. For that it is deſcribed on the line 
457. %. BC, given by magnitude, it is alſo a given bj 
magnitude. But the figure A is allo given: 


my Pp , 2 a= 


— = - E — ow 


BuctiDE?s DAT 4: 
Therefore à the feaſon of A to D is given. b 3. prop. 
But thoſe figures A and D are given by Kind: g 
Therefore c the reaſon of the line EF to the c 54. prop. 
line BC is given. But BC is given: Therefore 4 
d EF is allo given. But the reaſon of the d 3. def. 


given. Aud by the ſame reaſons it may be 
demonſtrated that each of the other ſides are 


OTHERWISE. 


| Conſtr, Let the ” 
ſpace GHIKL be 

given by kind and 
by magnitude: 1 

lay that the ſides 
thereof are given 
by magnitude. For 
on the right line 
GH let there be 


˙⅛r þ - ' Dom OD 
Therefore g the reaſon of the ſame ſpace GK g 49. Prop. 
to GM is given. But GK is given by magn - 

| wwe: Therefore þ GM is allo given by magni= h 2. prop. 
tude; and ſeeing that GM is the ſquare of the : 


tude, Wherefore in like manner, each of the prop. 
other lines HI, IK, KL, and LG, is given, 


ſame EF to FG is given: Therefore e FG is e 2. prop. 


delcrided the ſquare  CQr—— 1 
GM; therefotrs f —- + | f eb. 51. 
GM is given bb |} ON. 
C i E 
Demonſty, But the Dl 
ie ORE 1 ed BE 


line GH, i that line GH is given by magni. i Jeb. 524 


Is 44/ 
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| given reaſon that the parallelogram A hath to the 


| fo that as CD is to FG, ſo HD may be 0 


= b 14. . 


. 


which the tpace A hath to the ſpace B; as 
Cb is to FG, ſo GE is to that to which HD 


n 2%. „ legrams A and B, have 10 
3 — ' . 
rn one another a given reaſon, 
=———— as one fide CD of tbe firſt 4, | 
— , ts 70 one fide FG, of the ſe. 
| EX cond B; ſo the other ſide 
GE, of the ſecond B, is ty 

5 that to which DH the other 

WS — 


Demonſltr. Seeing that as CD is to FG, fo 
as LK is to FG, lo is GE to DL ; and thus 
the ſides about the equal angles DLK and 
EGF are reciprocaliy proportional : Wherefore 
b DK is equal to B; and therefore ſeeing the 


to DK, the reaſon of A to DK is given. But 
as c Ais to DK (that is to B) ſo is HD ta 


allo given: and ſeeing that as CD is to EG, 


HD. DL. 3 


PROP. LVL. 


If two equiang led paralle 


. - fide of the firſt A, hath, the 


Frei (od: A LD DT. by 
Conſtr. For let HD be prolonged directly to L, 


DL ; and finiſh the parallelogram DK. 
HD is to DL, and a that CD is equal to KL; 


reaſon of A to B is given, and that B is equal 


DL; therefoie the realon of HD to DL is 


lo GE is to DL, and that the right line HD 
hath to DE a given realon; to wit, that 


hath the given realon that the ſpace A han 
to the {pace B, that is to ſay, the reafon of 


Eucrip E DAT A. 


If a given ſpace AD be applied to a given right 
line 48 in a given angle CAB, the breadth CA 
| of the application is given, © 3 
Conſtr. For on AB, let there be deſcribed a ſch 52. 
the ſquare AF 3 therefore a the ſame AF is pio LD, 
given; Let the lines EA, FB, and CD, be * 
prolonged to the points G and H. 5 
Demonſtr. Seeing therefore that each ſpace AD 
2nd AF is given, their reaſon is allo given. 618 
But þ AD 1s equal to A H eh Therefore the rea. 3 , by 
| lon of AF to AH is given: Wherefore the .. 6 
tealon of EA to AG is given. (for c it is the © 
„ 1006 Fun that of: Ak t 
„ AH) But EA is equal to 

AB; therefore the reaſon 


10 
hab 


of AB to AG is given. 
| Nou ſeeing that the angle 
8 _ CABis given, and the an- 
e gle GAB allo given, the 


_ reſidue QAG is given. Bur 
iii angle CA is allo gi- - 
ven, being a right angle: Therefore the re- 


. WE naining angle ACG is given. Wherefore the 
, tangle 4 CAG is given by Kind. Therefore d 40. prop, 


the reaſon of CA to AG is given. But the 

_ reaſon of AB to the ſame AG is alſo given: 

a Therefore the reaſon of CA to AB is given; 
and the laid AB is given: Wherefore CA is 

allo given. 33% Cre de . 


pa: - FROP, 


| 
mW 
a. 
3 


27 7 


4 


4 52. Prop. 
© 43+ Is | 
e equa],, the Guomon ICL is equal to AB; and 


d 4. prop. 


i 
| f 55- prope. 


g 34. 1. 
i 4. Prop. 


J z. def. 


, K 2, prop. 


parrs in the point F: Therefore as well Af 


on the right line FC given by magnitude, the 


Mmaguitude : Therefore à the remaining figure 


given: Wherefore IB is given; and ſeeing 


 Fvciive's DAT A, 
PROP. LVIL 


applied i 
a gen 
rig hi list 
AC, want. 

in has. 

> C896 DE, 
2 3 1 3555 given * 

kind, the breadths of the deſęcts qre given. | 
Conſtr. For let AC be divided in two equi] 


as FC is given, On the faid line FC lex there 
be deſcribed the rectangled figure FG alike and 
alike poſited to DE, Therefore FG is given 
. ʒñß IgE 

Demonſtr. Seeing the figure FG is deſeribed 


laid re&ilive FG is a alſo given by magnitude, 
But FG is equal to AB and IL; (for þ Al 
and FE being equal, and e FB and ÞG all 


therefore their added figure IL. common ti 
both, FG ſhall be equal to AB and IL: 
Therefore the figures AB and IL tegether ate 
given by magniiude, But AB is giyen bf 


IL is alſo given by magnitude. But it js all 
given by kind, ſeeing it is e alike to DE: 
Therefore f the ſides of the ſame IL ar 


that it is equal g to FD, the ſame FD is ab, 
ſo given. But FC is given, therefore the te- 
mainder DC þ is given; and 7 in a given 
realon to BD, and therefore & BD is given. 


PROP, 


EucLIDp EN D ATA. 423 


If a gi- 
ven ſpace 
AB be ap- 
plied ac- 
cording to 
a given oO | 
nght line „ ä 
4, OX ¶ñé%?1 — 

Wa 2 = FR 0 E 

8 | . RET | 1 
45 CB given by kind, the breadths of the exceſſes 
CE and CF are given. CCTV 

Conſtr. For BE being divided into two equal 
parts in G, let there be deſcribed on GE the 

Wrekiline figure GH, alike and alike poſited io 
Demonſtr. Now ſeeing that CB is alike to 

H, thole figures CB and GH * are about 
one and the ſame diameter, and GH is given 
by kind, as is CB. But it is deſcribed on the 
given line GE: Therefore a the ſame GH iS 32 IP” 

io given by magnitude. But AB is given:“ N 
Therefore AB and GH are given by magni. | 
tude, Now thoſe figures AB and GH, are 
equal to LI, (for AG, LE, and El, being e- 
qual, the Gnomon GF H is equal to AB; and 
therefore adding GH common to both, II 
ſhall be equal to AB and GH), ) therefore LI b 24.6. 
is given by magnitude; bur it is allo given 55. prop. 
by Kind, being it is H alike to CB. Therefore d 4. prop. 
| the ſides of the laid LI are given, ſeeing e z. def. 

It is equal to GE: Therefore dihe remainder f 2. prop. 
CF is given, and in a given riealon eto CE, 
Weener 
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5 | 98 5 FS | parailelograms diſpoſe 
4 a a2 Abode, that: ir 
+ | 


E, the fide CE meets diredly with his homiligd 
fide EH. and the fide BE, his comeſpondent | 
EG; and let the diameter FE be drawn, I ſy 
that the ſaid diameter FE prolonged, wil paſsly 
the point &; that is to ſay, the pavallelogram; GH 
and CB, conſiſt about one and the ſame diamaa, 
For if it be denied, the diameter EF being fw. 


| Let it in the foſt place paſs above it, and let it ol 
GN, prolonged in ihe paint AM, and by the point I, 


Pall meet EH, prolonged in the point N, and FD 


© Demonftr. Fora! much 2s the parallelograms 
GN and CB ae with the parallelogram LU 


alike to one another. Whereforz as FC 5 t 
7 * e 4 „ ; : "#55 1 | 1 
CE, ſo is EG te GM, In like manner, ſee} 


FC is to CE, To is EG to GK : Therefore! 
as EG is to GM, ſo is EG to GK.” Where 


Tor, it may be demonſtrated, that the diam. 
ter piolonged will pot fall below the point X: 


1 . 5 | * | | > | 2 
Bucer E'? DATA 
Scholium. : | 


_ * EUCLIDE ſy. 
Faſeth here that ( 
and GH are about oi 
and the ſame diamete, 
but we ſhail thus de. 
monſirate it Let C} 
and GH he two alily 


5 


. UU o, i equal 


angles join togethy in 


. 


— — 


duced, will paſs above the point K, or beow it 


— — +, — ˙¹ 


let there be drawn MN, parallel to KH, vlic 


0, 
about one and the ſame diameter, they aref 


rhe p: 


rallelograms CB and GH are alike, ® 


a_  - GC co cnn. emacs cond... iS Lens Lb 


fore i GM and. GK are equal, a part to th 
whole, which is abſurd : By the "fame tes 


= - at « 


- Tete 


pram Ab, given 


logram BF, 


by magnitude, 


Gnomon CFD: 


If a para llelo- 


by kind and by 
magnitude , be 
aug men ed or di- 
nimiſhed by aGno- 
mon CFD, the | 
breadths of TEE” 
Gromon (conſiſt= 
ing of the lines 
0 and DG) are gi ven. 

De onſtr. For | ſeeing that AB 3 is given, and 
tie Gnomon CFD alſo given, the whole pa- 
rallelogram BF is given: But it is allo given 
| by kind, ſeeing it is alike to BA: therefore . 

a the lides of the ſame BE are given; and à 55. prop. 
therefore each of the lines BE and BG is 
given. But each of the lines BC and BD is 
given ; therefore each of the remaining lines 
CE and DG is alſo Ken 5 

Conſtr. | Now ” 
let the B. 5. 


ven by kind . | 


be diminiſned 
by the given 


I fay that each 5 
of the lines CE 
and DG is 817 


ven. 


Demonſtr. 2. For che that BE is given, 
and the Gnomon CFD given, the remaining 


88 the eee CB aud GE con. | 3 
ſift er one and the lame diameter. 8 


PROP. LX. 


ure AB is s allo Wes But it is alſo given a 
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Þ 55-prop. 


Evcilipes DATA 


by kind, ſeeing it is alike to BF: Therefore | 
b the ſides of the ſaid AB are given, and there. | 


fore each of the lines CB and BD is given: 


But each of the lines BE and BG is given: 
Therefore allo each of the remaining lines CE 


and DG is given. 


34% 


b 49. prop. 


d 8. prop. 
81.6. ” : 


8. prop. 


to the points K and G. 


1 „ ͤ ie ſeof 6$- i 
Xx A n gure ABCE, given yak | 
H\ | there be applied a ſpace a- 
Nc \f rallelogram CDin a given | 
 C——3R angle BCF, and that the | 

| . given figure AC bath to the 
parallelogram CD a given 
reaſon, the parallelggran 


N 


C! is given by kind. 


Demonſtr. Foralmuch as the angle BCE is 

on © 5, a the pa- 
rallelogtam CH is given ?* by kind, But the 
figure ABCE is alſo given by kind, and is 
deſcribed on the fame line BC, as the patal. 


given, and the reaſon of EC to C 


lelogram CH given by kind is: Therefore! 


the reaſon of the figure ABC E to the paral- b 
lelogram CH'is given. But by ſuppoſition, 


the feaſon of the ſaid figure ABC E to the pa- 
rallelogram CD is alſo given; and CD is 


equal to C: Therefore d the realon of C 


to CG is given. Wherefore. the reaſon of 
the line EC to the line CK is given; (fore 
as CH is to CG, ſo is EC to CK.) But the 
teaſon of EC to CB is alſo given: Therefore 
fthe reaſon of the ſaid CB to CK 3s 510 , 


: \  Conftr. For by the point ; 
EE oO PR Py jet Tg 7 1 
FE 3, oa ftallel to CE, and by the 
£ K 2 * point E let EH be drawn 
parallel to CB, and let EC and KB be prolonged I 


and ſeeing that the angle ECB is given, alſo 
the following angle BCK & is given. But the g 13.1 


427 
oe - 


angle BCF 1s propoled given ; and therefore 4. prop. 


the remaining angle FCK is given. Allo the 


angle CKF is given, for that þ it is equal h 29.1. 


to the angle BCK : Therefore the other angle 


CK is given: Wherefore i the triangle FCK i 40 


is given by kind; and therefore the reaſon 
of FC to CK is given. But the reaſon of CB 


the reaſon of FC to CB is given; and the 
nllelogram CD is given by kind. 
3 = Sholium:* - 


* Allo" it be manifeſt that a parallelogram that 


demonſtrate it. 


the right line EC fall 
ſame part equal to two right angles, And theie- 


aber angles are given; and ſeeing that the reaſon 
of EC to CB is Fee that BH is equai 10 
LE, and EH to 

other is alſo given. 


t the lame CK is alſo given: Therefore ł Kk 8. prop. 


angle BCF is allo given, Wherefore the pa- 


hath one angle given, and the reaſon of the ſides 
about the ſame angle alſo given, is given by 
kind, as Euclide doth here declare, ſo ur is not- 
vithſtanding that the antient interpreter doth thus 
Keing that in the parallelogram CH the ang le 
ECB is given, the angle CEH is alſo given; for 
| Et ing on the parallels EH and 
cb, doth make The two internal angles on the 


fore ſeeing that the angie ECB is given, the 5 


C, the reaſon of the ſides to on 


PROP. 


Prop. | 


42s 


5 | EuCIID E' 5 1 T4 


© FB} two 
t'ghelines 
4 and 
_ CD, hare 
to one 
| another 4 
given veg. 
fon, and 
that on 

one of| 
Mm them 41 
there be 


deſcribed a figure AEB, given by kind; but on 


be other CD, a ſpace parallelagram DF in « 


_ given angle DCF, and that the figure AEB hath! 


9 8 


bs. ch. 


to the parallelogram DF a given reaſon, the ha- 
rallelogram DFis given by kinda. 


Conſtr. For on the line AB let there be de- 
leribed the parallelogram AH, alike and alike 


* {+ - 


Demonſt7. Seeing then that the reaſon of ABI 
to CD is given, and that on thoſe lines zie 
deſcribed the rectiline figures AH and FD, 
alike and alike poſited, a the reaſon of AH} 


to FDis given. But the reaſon of FD to AEB 
is alſo given: Therefore þ the reaſon of AR] 
to AEB is given, But the angle ABH is al. 
fo given, being equal to* the angle FCD, and} 


C GT. prop. 


fo rhe figure ALB is given by kind; and to 


AB one of the ſides thereof, the parallelogram 


AH is applied in a given angle ABH, and 


the reaſon of the ſaid figure AEB to the ſaid! 
| parallelogram AH is given: Therefore c the 
parallelogram AH is given by kind; and 
therefore FD which is alike thereto, is allo 


given by kind. p R Ob. 
3 PROP.) 


Eucurpz', 4 T A. 


5 PR O P. LXIII. 


If a triangle 

{BC be given 
hy kind, the 
ſquare BE, CD, < 
ind CF, which X 
i: deſcribed on \\ 2 
f the en, 
ſhall have a gi * „ 
wm reaſon 10 3 —ʃ 
J .  ER 
Denonſtr. For 
leeing that on „ 
one and tge _ 
mac right line Een 
TTY CT * 
elcribed the two rectiline figures ABC and 
(D, given by kind, a the reaſon of the ſame 
AC to CD is given; and therefore the reaſon 


8 


1 
| * =, 


i +4 
* 
R 3% 4 


1 
n — Aflac 
* . : 


ABC, is allo given. 5 
PROP. LxIv. 
If a hiangle ABC, hath 


Ile ſide AC ſubtending the 
e angle ABC. is more 

t tower than the ſides 48 
na BG, that comprehend 
lie [116 angle, ſhall have 
"given reaſon to the tri 


(nr. Let the line K 2 2 
be prolonged directly, and from the point 
let the peipendiculat AD be drawn : I 

5 5 5 RT | ſay 


ar the ſquares BE and CF, to the triangle 


OP 


n obtuſe angle ABC gi- 8 5 A 
mn, that ſpace of which TEE”, gb 


3 


430 


211. 2. 5 
© the rectangle contained under CB and BJ 


_ 5 40. prop. | | 1 5 ; k 5 1 
DTS a; angle BAD is given: Wherefore b the triangl 


. 6. 


FB, Prop. 


of AD to DB is given. But as AD 
gle of BC and BD. But the reaſon of AD . 
the rectangle of AD and BC to the rectangl 


Hof the double of the ſaid re&angle BC and 
BD to the rectangle of AD and BC is ally 


[Ito wit, double realon; for the r 
e 4. 1. 
olf the double of the rectangle of BC and BUY 
F to the triangle ABC is given. But the ſame 
double of the rectangle of CB and BD is that 
| ſpace of which the ſquare of the line AG 


realon to the triangle ABC, 


Rvetiipe Di 
ſay that the ſpace: of which the ſquare of fh 
line AC doth exceed the ſquares of the line 
AB and BC, that is to ſay, à the double 0 


ſhall have a given realon to the triangle ABC] 

 Demonſtr. For ſeeing that the angle ABC! 
given, the angle ABD is alſo given, But thy 
angle ADB is allo given; therefore the oth, 


ABD is given by kind; therefore e the 85 
to VB, q 
d the rectangle of AD and BC is to the redan 
BD is given: Therefore alſo is the reaſon 
of BC and BD given: Wherefore the realon 

given. But the ſaid rectangle of AD and! 


hath alſa a given reaſon to the 1 ABG 


he rectangle i 
e double to the triangle) therefore the feaſoſ 


doth exceed the ſquares of the lines AB and 
BC: Therefore the ſame ſpace hath a give 


2x0 


 EUuCLi1DE's DAT 4. = 009 
PRO p. Ixv. N 


If a tien 4c, bath. 
Ja, angle ADB given, A. 
that ſpace, of which the fide 
ſurtending the ſaid acute 
ugle is leſs in power than 
the ſides comprehending the 
ſane acute angle, ſhall have | 
given reaſon 10 the tri. 


ample, — 
Conf, From the point 5 D | c 
A let there be drawn: the 

line AD, perpendicular to BC : : I ſay, that 1 
of which the ſquare of the line AB is leſs 
than the ſquares of the lines AC and CB, 


cb bC and CD, hath a given reaſon to 1 
mangle ABC, 

Demonſtr. For ſeeing that the angle C is 
given, and the angle ADC alſo given, the 
aher angle DAC is given: Wherefore the 
niangle 6 ADC is given by kind; and there- b 40. prop. : 
fore the reaſon of AD to DC is given, aud | 
tonlequently alſo. c that of the fectangle of: 1. 6. 
end CD to rhe rectangle of BC and AD: 
veal berefore the reaſon of the double of: the: rect 

Wc of BC and CD to the rectangle of BC 

Jud AD is given. But the reaſon of the ſame 

kttangle of BC, and AD to the triangle ABC 4 
given (for d the rectangle is double to the 41. 7. 
mangle:) Theiefore e the reaſon of the dou- e 8. pr * 
lle of the rectangle of BC and CD to the 
mangle ABC is given, And ſeeing that the 
ame double of the tectangle of BC and CU. 
k that whereof the ſquare of the line AB is 
ls than the [quares of the lines AC and BC, 
that pace of whien the ſquare of the . 
A 


that is to lay, a the double of the rectangle 2 15. 2. 5 a, 


"099 


5 2 40. prop. 
8 . 


c At. prop. 
1 58 


Iii DATH 1 
AB is leſs than the ſquares of the lines AC | 
and BC, ſhall have a given reaſon to the tri. 


angle ABC, 


bath one angle Bgiven, Wl. 
the rectangle made of the Wl 
lines AB and BC, con. 
- taining the ſame angle, ; 
ſhall have a given reaſon Wl 
to the triangle. 7 
X _ . Conſtr. For fromthe fi " 

D point A let AD be 
Aran perpendicular to 5 
Demonſtr. Therefore feeing that the angle B dr; 
18 given, and alſo the angle ADB; the other BE 
angle BAD is likewiſe given. Wherefore the Dl 
triangle ADB a is given by kind; and conſe- WW 
quently the fealon of AB to AD is given, 41 
Bur as AB is to AD, & fo the rectangle of Wl 
Ad and CB is to the re&angle of CB and i © * 
Ab: Therefore the reaſon of the rectangle of! Thi 
AC and CB to the rectangle of CB and A0 be 
is given.” But the reaſon of the ſaid rectan- but 
gle of CB and AD to the triangle ACB is AC 
alſo given; (for that it is double reaſon, the Ab 
rectangle being double c to the triangle:) t. 
Therefore d the reaſon of the rectangle of A Eo 
and CB to the triangle ABD is given. -1 
_— 1 DA 
AD 
EG os oft: 
| oe give 
of x 


'Evctipes D A T 4 


"PROP. LxXVIL 


ven, that ſpace 3 
the ſquare of the 


contain the ſamegiven an- 


= ER ſon to the triangle ABCs 
Conſtr. For let BA be prolonged in luch fort 
as that AD may be equal to AC, then having 


BE be drawn parallel to AC, mecting the [aid 
J)); ² N 


Demonſtr. Foraſmuch as A0 is equal to AC, 
ADC and BDE are alike) and from the top B 
is drawn to the baſe DE, the right line BC: 
Therefore & the rectangle of DC and CE, with 


but the fame BD is compounded of BA and 
AC; therefore the ſquare of the compound of 


\ of the ;ectangle of DC and 3 ” Þ = 
08 Nov 1 lay that the rectangle of DC and CE 


hath a given reaſon to the triangle ABC: For- 
UAC is alſo given. But each of the angles 


of the angle BAC which is given, Theres 
fore b the triangle ADC, is given by kind; 
aud therefore the reaſon of DA to DC is 
given. Therefore c the reaſon of the ſquare 
et the laid DA to the ſquare of DC is allo 
RG oo of ww :.  * 


P. 


line 
compounded of the two 
| fides BA and AC, that 


a DB is equal to BE; (for the two triangles a 


If a triangle ABC. 
hath one angle BAC gi- 


gle BAC doth exceed the 
—ů —— uuare of the other fide, 
B Hall have a given vea- 


drawn DCE infinitely, from the point B let Z 


the [quare of BC, is equal to the ſquare of BD; 


almuch as the angle BAC is given, the angle 
ADC and ACD is given, it being the half 


b 40. pr ep. | 
C : 50. prop. 


Eton 5 4 


2. 6. given. And ſeeing that as BA is to AD, JI 
ei 8.£6 to CD, . 
Dn allo as BA is to Ab, 1 
e I. 6. = e o is the rectangle ot ft 
BA and AD to thei ©, 
_ tyuare of AD ; and 2 ui 
EC is to CD, F ſo allo 4 
is the rectangle of E ch 
and CD to the ſqureM pr 
= of CD; by permutation 3M of 
nook ie of BY 1 
En E and AD is to the ect ur 
Ei Rn, angle of EC and CD it 
lo is the ſquare of AD to the ſquare of D per 
But the reaſon of the laid ſquare of AD t it v 
the ſquare of DC is given : Therefore the rea jntc 
ſon of the re&angle of BA and AD to the the 
rectangle of EC and CD is allo given. Bull fore 
Ab is equal to AC: Theretore the reaſon o tain 
the rectangle of BA and AC to the reQangienl ;; e 
of EC and CD is given. But the reaſon oil the 
e the rectangle wr one 85 to = 340 - 
» ABC # is given, becauſe the angle BAC i {qua 
b 8 | 8 Ares Thinkitw b the reaſon of the reangl 5 
C and CD to the triangle ABC is given mal 
hut the rectangle of EC and CD is th but 
whereof the ſquare of the line compounded ol gun 
A and AC is greater than the ſquare of BC «| + 
Therefore that ſpace by which the ſquare oil DC. 
the line compounded of BA and AC is great N 
than the ſquare of BC, ſhall have a give but 
reaſon to the triangle Ku. wh 
| Scholium. boint 
is GET ER. JJC rect2; 
* EUCLIDE ſuppoſeth in this place, that v 1): 
in an Iſoſceles triangle a right line is drawn fi addi 
the top to the baſe, the ſquare of that line, rig ele 
the rectangle contained under the ſegments o A * a 


me t 


BUCLivdes DATA 
baſes, is equal to the ſquare of either of the other 
legs, which the antient Interpreter doth thus demon 


A | I : | 5 
10 Let ABC be an Iſoſceles triangle, 
whoſe legs are AB and AC; and from the top 
A let AD de drawn to the baſe BC: I ſay 
that the ſquare of AD with the rectangle of 
BD and DC, is equal to the ſquare of either 
of the legs AB or ACC. „ 
Demonſtr. Now the line AD is perpendicu- 
lr to BD, ot not: Let F 
it in the firſt place be 
perpendicular: Therefore 
it will cut the baſe BC 
into two equal parts in 
the point D; and there- 
fore the rectangle con- 
unined under BD and DC 
i equal to the ſquare of 
ll tl: {aid BD, and adding 
: 

; 


CS" 


to them the common B 3. 9 5 
f.. IETE iis c: 
augle of BD and DC with the ſquare of AD, 
al! be equal to the ſquares of DB and A). 
But to thoſe ſquares of AD and DB i the i 47. 1 
lquare of AB is equal: Therefore the ſquare _ 
of AB is equal to the rectangle of BD and 
UC, and the ſquare of AD together. 

Now ſ{uppote AD not to be perpendicular, 
but that from the point A there doth fall on 
LC the perpendicular AE, that being ſo, BS 

wall be cut into two parts equally in the 


- 


point E, and unequally in D. Wherefore the __ 
rectzigle of BD and DC, with the ſquare of | 
DE, & is equal to the ſquare of BE; and k . 2. 


- 


adding the common ſquare of AE, the rectan- 
fie ot BD and DC, with the ſquares of DE 
and AE, ſhall be equal to the ſquares of BE 
ind AE. But | the ſquare of AD is equal to 1947. 1. 
lie two ſquares of DE and AE: Therefore - 

| | a 7" 26 85 the 


ö 27 Evcripes DAT. 
Y the re&angle of BD and DC, with the ſquare ll 5 
of AD, is equal to the {ſquares of BE and AF, ol 


But to theſe ſquares of BE and AE the ſquare g] 
of AB is equal: Therefore the ſquare of AD, 
With the * of BD and DC, is equal io of 
the ſquare of AB _ ; 35 
OTHERWISE. + 
Conſtr. Having done, as in the foregoing 6. 
Demonſtration, from the point A, let AF be 1 

drawn perpendicular to CD, and let AE be 

drawn. % 88 
Demonſtr. Foraſmuch as the angle BAC is 1 
given, the half thereof ACF ſhall be allo an; 
given. But the angle AFC is given; andi the 
therefore the triangle AFC is given by kind: cut 
Therefore the reaſon of AF to FC is given. ane 
Bur the reaſon of CD to the ſame FC is int 
allo given, ſeeing that CD is double to FC: be 
m8. prop. Therefore m the reaſon of CD to AF is given lig! 
al2and therefore alſo the reaſon of the fectange , Th. 
of CD and EC, to the rectangle of AF aud !4u: 
n f. 6. EC, is given; (for it is the ſame reaſon n 2% line 
V ...... OELCUWAL ed 
* But the reaſon o grea 
1 the rectangle of A rect: 
15 and FC to the tri [qua 
1 angle ACE is gi and 
8 | ven; ſeeing it of! 
0 4. I. A double o to the and 
e ſame triangle BA 
1 Therefore the tea the 
| SE. fon of the rectal ABC 
1 55 gle of CD and ( Co 
„ | ³o A WIRE OO triangle cute, 
F h , e 
But the triangle ACE is equal to the aiang De 
p 37. l. ABC p, they being both conſtituted on ogy an C 
and the ſame baſe AC, and between the lang aD 


parallel 


Eucripk's DAT 4. 
arallels AC and BE: Therefore 9g the reaſon 
of the rectangle of CE and CD to the trian- 
gle ABC is given. But the ſaid rectangle of 


438 


9 8. prop. 


of the line compounded of AB and AC, is 
reater than the iquare of BU: Therefore that 


[pace by which the ſquare of the line com- 


pounded of AB and AC is greater than the 
angle ABC. : | 
OTHERWISE, 


For the given A 


angle A is ei- 
ther a right, a- 
cute, or obtule 
angle Let it 
inthe firſt place 
be ſuppoſed a 
right angle: 
Therefore the / 
ſquare of the 5 
line compound 
ed of BAC, is 


rectangle of BA and AC; (ſeeing that r the 


of BAC s is equal to thoſe two ſquares of BA 
and AC, and twice the rectangle of the ſaid 


the reangle of BA and AC to the triangle 
Conſtr. Now let the angle C be ſuppoſed a- 
on CB the perpendicular AD, 


an Oxigonium triangle, and the perpendicular 
Ab being drawn, the ſquare of CA and CB 


gate of BC, hath a given reaſon to the tri- 


oreater than the ſquare of BC, by twice the 


BA and AC:) Wherefore the reaſon of double 


ABC is given, . : 


(quare of -BG--18 equal to the ſquares of BA 47 b 
and AC; and the ſquare of the line compounded 


cute, and from the point A let there be drawn 


Demonſtr, Foraſmuch as the triangle CAB is 
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t 12.5. are equal z to the ſquare of AB with twice 
IVY the Tangle of CB and CD; adding 
therefore the common double rectangle of CA 
8 ol and CB, the ſquares | 
IN of CA and CB, with | 
the double rectangle | 
of the ſaid CA and | 
CB, chat is to ſay, 2 
the alone ſquare of | 
the line compounded 1 
of ACB, are equal to 
VVV n of AB, 8 
— Bop with the oaw off 
co 5 B the rectangle of CD 
and CB, and over and above the double of 
the rectangle of AC and CB, that is to lay, 
the double of the rectangle contained under 
ie: the compound line of ACD and CB (for the 
x 3 2, | rectangle of ACD and CBis X equal to the ject. 
angles of AC and CB, and of ED.and CB: J 
: IJherefore the ſquare of the line compounded of 
AC is greater than the ſquare of AC, by dou- 
ble the rectangle of ACD and CB, And ſeeing | 
that the angle ACB is given, and the angle | 
BOA allo given, the other angle CAD is given: 
y 40. Fro. Therefore y the triangle CAD is given by kind, | 
 .*_ and therefore the reaſon of CD to CA is given, 
and by confequence the reaſon of the line com- 
15 pounded of ACD to CA z is alſo given. Where- 
2 6. prop. tore the reaſon of the rectangle of thole lines 
co wpounded of ACD and CB a to tlie redt- 
: 1.6. angle of AC and CB is alſo given, But the 
. realon of the ſaid rectangle of AC and CB to 


51 + 2 


the triangle CAB b is given, ſeeing the angle 
þ 66. prop. C 3s given; therefore the reaſon of double the 
= rectangle of the line compounded of ACD and 
| CB to the triangle CAB is given, | 


Lat 


EvcripDts D AT A. 
Laſtly, let the an- 4 
ole BAC be ſuppoſed 
to be obtuſe, and ha- 
ving prolonged BAH, 
from the point C, let 
the perpendicular CE 
de dawn on the laid 
line BA prolonged ; _ 
and let AF be propo- 
ſed to be equal ro AE, 5 5 
Demonſtr. Foraſmuch as the angle BAC is 
obtuſe, and the perpendicular CE being drawn, 
the lquares of AB and AC, and the double 
of the rectangle under BA and AE, or AF, 
are all alike equal c to the ſquare of BC, and 


zading the common double tectangle of BA. 
and AC, the ſquares of the ſaid AB and AC, 


with the double of the rectangle of the ſame 
AB and AC, that is to ſay, 4 the ſquare of 


the tectangle of BA and AC, Let the common 


lquare of BC, with the rectangle of AB and 
CF; (for the rectangle of AB and AC is equal 
eto the two rectangles of AB and AE, and of 
AB and CF:) Therefore the ſquare of the 
line Compounded of BAC is greater than the 
lquare of BC by the double of the rectangle 
of AB and CF. And foraſmuch as the angle 
bAC is given, the angle CAE f is given. But 
tie angle AEC is allo given; therefore the 
other angle ACE is given: Wherefore g the tri- 
agie ACE is given by kind, and therefore the 
fealon of CA to AE, that is to lay, to AF is 
given, Therefore h the reaſon of the ſaid CA 


the line compounded of BAC, and the double 
of the rectangle of BA and AF are together 
equa] to the ſquare of BC, with the double of 


double ot the rectangle of BA and AF be ta- 
ken away, and there will remain the ſquare of 
the line compounded of BAC, equal to the 


WIG is allo given, But the reaſon of the ans 
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P14 


f 13. 11. 
8 40. Rep. 5 


h 5. prop. 


| compounded ot BAC 1S greater than'the [quare | 


n 40. prop. given ; Thereiotre n the triangle ACD is 
n 45 ? given by kind. Wherefore the 18lon of AC 


CA to CE is given; therefore 7 the reaſon of 
CE to CF is allo given. Wherefore the reaſon 


gle of FC and AB is given; ( tor the rectangle 


ABC mis given: Therefore allo the realon 


whereof the [quare of the line compounded gf 
BAC is gieater than the ſquare of BC, wherefore 


Demonſir. Foralmuch as the angle BAC i 
given, each of the angles ADC and AC, 


Evcrip E N 4 Tx: 


of the rectangle of EC and AB tO the rectan- 


is to the fectangle k as CE is to CF) and allo 
that of the- rectangle of AC and AB to the 
rectangle of EC and AB. Therefore ! the rea - 
ſon of the rectangle of FC and AB to. the red. 
angle of AC and AB 15 given. But the reaſon. 
of the rectangle of AC aid AB 10 the triangle 


of rhe double of the rectangle of FC and AB, 
to the triangle ABC is given. But the ſame 
double of the rectangi'e of FC and AB js that, 


that ſpace of which the tquare of the line | 
of BC, hath a given reaion to the triangle 


Conſtr. Let the line BA be prolonged ta the 
point D, in ſuch fort as AD may be equal to! 


* 


AC, and jet CD be drown, 


which is the half thereol, ſhall be alſo given; 
and thetefore the other angle DAC is allo 


io CD is given. And foralmuch as the ans 
is given: 
Let each 
of the an- 
gles DEG 
and APO 
be made 
+ equal to 


the 


eee 


jy 


the ſaid ADC : Therefore ſeeing that the an- 


angle BDE is equiangled to the triangle BDC. 


CE to the tiiangle ABC is given. Foral- 


CD, ſo is AF to CE. But the reaſon of AC. 
of AF to CE is given. From the point A 
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gle BDC is equal to the angle DEC, and the 
angle DBE is common to the triangles DBE 
and DBC, the other angle BDE is equal to 
the other angle BCD; and” therefore the tri- 


Therefore o as EB is to BD, fo is BD to CB: 04.6, 
Wherefore the rectangle. of EB and CB, that 
is to ſay, p the rectangle of EC and CB, 4 p F. 2. 
with the iquare of CB is equal, r to the ſquare q 5. 2. 
of BD, that is to ſay, to the ſquare of the I 17. 6. 
line compounced of BAC; for AD is equal 
to AC ; and therefore the rectangle of EC 
and CB with the ſquare of CB, that. is to- 

ſay, the ſquare of the line compounded: of 

BAC is greater than the ſquate of the rect - 

angle of BC and CE: I lay therefore that 

the reaſon of the ſaid fectangle of BC and 


much as the angie EDE is equal to the an- 

gle: BCD, and the angle ADC equal to the 
angle ACD, the other angle CDE is equal 

to tue other angle ACB : But the angle BEC 

is allo equal to the angle AFC ; therefore 

the remaining angle CAF is equal to the 
remaining angle DCE. Wherefore the trian- 

gle AFC is equiangled to the triangle DCE ; 

and therefore s as CA is to AF, fois CD s 4. 6. 
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to CE; and by permutation, as AC is to 
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to CD is given: Therefore alſo the reaſon 


let AH be drawn perpendicular to BC-: For- 
almuch as the angle AFC is given, and the 
angle AHF alſo given, the third angle HAF 5 
is given: Wherefore 7 the triangle AHF is t 40. p10f. 


EUCLID EY DAT 


But the. reaſon of AF to CE is alſo given: 


Therefore u the reaton of AH to CE is gi- 
ven; and therefore the reaſon of the rectangle 


of AH and BC x to the rectangle: of BC and |! 
CE is alſo given. But the reaſon of the rect- 
angle of AH and BC to the triangle ABC is | 
likewiſe given; (for the rectangle y is double 


to the triangle) and the rectangle of BC and 
CE is that whereof the ſquare of the line 


compounded of BAC is greater than the ſquare: 
_ of BC, Therefore that ſpace of which the 


: conſtru tion of the angle DEB equal to the angle 


ſquare of the line compounded. of BAC is | 
benen thay the (quare of BC by a given u. 


lon to the triangle ADC. 
1 
: 4 The antient Interpreter pretending to ſhew the 


ADC, ſaith that on the line BD and in the point 
D, the angle BDE ought to be made equal tothe 


angle BUD, ana that the right lines BC and DE be 


drawn unt il they interſef in E, in ſuch ſort as he 


not. ©. 


The ſame Interpreter afterward ſhews how there 
may umwvesſaily from a given point be drawn a 
right line given by poft ion to a right line, making 

an angle equal to a given angle. But we will 
alſo reje& this way, ſeeing we have 7 eo 

es Tut, Our 3 


Juppaſeth the angle BUD, to be grven, but it 1s 


thewn another more brief and eaſy. For example, 
if we would from the boint D ͤ ham to the line BC 
given by pofuion a vight line, making an angle 
e to a groen angle ADC, as is here required, 
we have no more to do but to aſſume the point & 
in the ſaid line BC, and there make the triangle 
CML equal to the given angle ADC: If the line 
KL doth meet with the point D, it ſhall be the 
lime 1equired. But if it meet not with it, from 
the foint D let there be drawn the line DE, pa- 
alle] io the ſaid KL, cutting BC prolonged in 
E, and the angle DEC Hall be equal to the given 
angle ADC, for on the two parallel lines LK and 
DE, there oth fall the line BE Si and therefore 8 W 
the angle DEC 2 is equal to the angle LKC, hic h 2 29. 1. 
bath been made equal to the given angle D; 
and 7 8 the ſame angle DECis alſo equal 


=> TROP. Lt: 
If two parallelograms AB and CD have to one 


another a given reaſon, and that a fide hath alfo 
a given reaſon to a ſide, the other ſide ſhall. have 


6 


likewiſe a given reaſon to the other ſide. 


o 


Conſtr. Let the realon of BE to FD be gi- 

ven: Ifay the reaſon of AE to FC is allo gi- 

ven. For to the right line EB let there be 
applied the parallelogram EH, equal to the 
parallelogram CD, and conſtituted in ſuch. 
lort as AE and EG may make one right line: 
Therefore KB and BH will alſo make one 
ſight line, | %% SR ny ph 3 * Ag 
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Demonſtr. 


— 


2 1. 6. 


b 14. 6. 


! Evciivres DAT 4 
Ny ons wy 5 Demonſtr. 
| EC ” Ar 3 Foraſmuch as 


| Th the reaſon of 
i 1 5 Ap to Cb is 


* 8 | DO ual to the 
þ CoA” ſaid CD; the 


F kN 7 LE oo 


ver; ant I 


therefore the reaſon of AE to EG is alſo gi- 


ven. Seeing therefore that EH is equal and ©? 
equiangled to CD, as * EB is to FD, ſo is 
FC to EG. But the reaſon of EB to FD is 
given: Therefore alſo the reaſon of FC to 
4G 1s given. But the reaſon of AE to the 
ſame EG is alſo given: Therefore the reafon 
c uo 5M 


„. ; 


Scholium. 


+ EUCLIDE : having poſited AE and EG d. 4 
very in one vight line, preſently concludeth that 
A and BH ſhail aiſo make a right line; but 


we ſpall demonſtrate it thus. Seeing the lines AE 


8.4% Þo 


5 d 29. I. 


and EG are poſited diefly, the angles AEB and 
BEG c are equal to two right angles; and ſeeing © 
that AB is a parallelogram, the lines AK and ED 
are pavallels, on which the line AE doth fall; 
and therefore the two internal angles A'and BEA © 
d are alſo equal to two right angles, and taking 
away the common angle BEA, there will remain 
the angle A, equal to the angle BEG; and con- 
ſequently their oppoſite angles EBK and H are *? 
alſo equal to one another. Again, ſeeing that B 
25-a parallelogram, the two lines BE and HG are | 
parallels, on which BH doth fall; and therefore tbe 

wo internal angles H and EBH d are equal to 
two 11ght angles. But it bath. been ne ; 


. reaſon of AB | 


7 * 4 SS * 


that H is equal to ERK. Therefore the two angles 
EBK and EBH are alſo equal to two right angles; . 
and therefore e the two lines KB and BH do meet e 14. 1. 


445 


directly according to EUCLIDE, 


OTHERWISE, 


Conſtr. Let the given right line K be expo- 


ſed, and ſeeing that the reaſon of A to Bis 
given, let the lame be made of K to L; there- 
tore the reaſon of K to L is allo given. 
Demonſtr. But K is given ; therefore F L is f. prop. 
allo given. Again, ſeeing that the rea ſon of © 
CD to EF is given, let the fame be made of 
K to M: Therefore the realon of K to M is 
given. But K is given, therefore g M is allo 


given; aud 8 1. Prop. 
therefore 8 the r 8 85 H 5 | 
Nowleelag bu 

A is equiangled } A | | | | 

to B, h the rea- | A 4 EEE: con 
ton of 3H laid I [| h23.6 
A to B iS em; an Ho 
Pounded of that ow E F AML 

ofthe ie, HSE 1 


is to lay, of C 


to EF, and of CG to EH. But alſo the reaſon 


of K to L is compounded of K to M, and of 
Mto L; therefote che reaſon compounded of 
CD to EF, and of CG to EH, is the fame 


with that which is compyunded of K to M, 


and of M to L (the reaſon of K to L being 
the ſame as of Ato B:) But the reaſon ok 
CD to EF is the fame as of K to M: There- 

fore the other reaſon of CG to EH is allo the 
lame as of M ro L. But the ſaid reaſon of 
Mio L is given: Therefore allo the reaſon 

of CG tu EH is given. 5 * 
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Euciives DAT 4, 


PROP. LXIX. 


a given reaſon to the other ſide. 


Confly, Let the reaſon of BD to FH be alſo 3 
given: I ſay that the reaſon of AB to EF is 
given. For if CB be equiangled to HE, it is 
manifeſt by the precedent Propoſition ; but if 
it be not equiangled thereto, let the right 
line DB be conſtituted, and in the given point 
B therein, let the angle DBK be made equal 
to the angle EFH, and finiſh the parallelo- 2 


gram DRK... 


4 45. prop. 


b 35. prop. 


e 68. prop- 


d 29. f. 


Demonſtr. Foraſmuch as each of the angles 
BKL and BAK is given, f the other angle 
KBA is given: Wherefore the triangle a AB 
is given by kind; and therefore the reaſon of 
AB to BK is given. But the reaton of CB tro 2 
EH is ſuppoſed to be given, and þ CB is equal 
to DK; therefore the realon of DK to EH ij 
is given; and ſeeing that DK is equiangled io 
EH, and the reaſon of the faid DK to EH is 
given, as alſo that of DB to FH, c therealon Þ 
of BK to FE is given. But the reaſon of the 
ſaid BK to BA js allo given: Therefore d tlie Þ 


icalon of AB to FE is given. 


1 1 o d- 
„ Fallelo gran, 
— C5 Fa Eu, 
„ avg the 
angles D and 3 
Po PRE F given, and 
: ———— that a fide 
ä FI hath alſo a 
V enn I 
o a ſide; in like manner the other ſide ſhall have 


Scholium. 


FEucrib rs DATLIL A} 
Scholium. 


+ FUCLIDE ſuppoſeth here that à parallelo- 
gram having one angle 1 all the other an- 
gles are alſo given, and as well the antient Inter- 
preters as others, do give the reaſons why, the an- 
gle F being given, the other angle E ſhall be alſo 
given, it being the remainder of two vight angles, 
for that on the parallel lines EG and FA there 
doth fall the line EF, which makes e the two in- 
ternal angles (of the ſame part) F and G, equal 8 . 
0 two right angles, But to thoſe angles f the op- 34 r 
poſite angles G and H are equal, and therefore they 
are alſo given. J 8 
From whence it follows that the angles BDC and 
F being given by ſuppoſition, all the other angles 
of the two parnllelograms CB and EH, are alſo 
_ given e Therefore the angle DBR having been made 
equal to the angle F, the angie K ſnait be equal 
'Y to the angle E, and given as that is: But the 
angle BAL, which is oppoſite to the given angle 
uc, is alſo given; and therefore BAK which is 
de remainder of two right angles, ſhall be alſo gi- 
; een; in ſuch fort as in the triangle ABN. the two 
e angles BAK and BRA are given, as EUCLIDE 
8 3 dor / declare in this place, : e 5 


J 
1 1 If of two parallelograms AB and EH, the fides 


about the equal angles, or about the unequal au- 
gles (yet nevertheleſs given angies) have to one 
another a given reaſon, to wit (AC to EF, and 
Ch to FH) alſo the ſame parallelagrams AB and 
EMH ball have to one another a given reaſon. _ 
CLonſtr. For let AB be prolouged to EH, and 
on tne right line CB let the parallelogian CM 
be applied equal to the parallelogram Moy, ” 


N 
iN 
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a ſch, 68. 
Trop. 


b 14. 6. 


e 8. prop. 
. 6 


e 40. prop. 


Eucri DE“ DAT 4. 


fuch ſort as AC may be direct to CN; that ; 


is to ſay, that AC and CN make one right 


line; and by conſequence DB ſhall be a diieck- 


ly with BM. «© Ka 
Demonſtr. Foraſmuch then as CM is equi- 


angled and equal to EH, the ſides about the | 
_equal angles ſhall be reciprocally þ proportio. * 


nal: Wherefore as BC is to HF, ſo is FE tg 


Wo AK Ix. therealon 


of BC to 


ſo given, 


But the reaſon of AC to the ſame EF js gi. 


ven: Therefore c the reaſon of AC to NC is 
allo given, Wherefore the reaſon of AB to 
CM 1s given; (for it is the ſame das of AC 


to CN.) But CM is equal to EH : Therefore 


the reaſon of AB to EH is given. 


Conſtr. Now ſuppoſe AB not to be equian. 


gled ro EH, and on the right line CB, and 
in the given point C therein: Let there be 
conſtituted the angle BCK, equal to the gi- 


ven angle F, and ſo finiſh the parallelogtam 


„ |/ Big f 
| „ . An:?! i 
. C EE JO Therefore 2 


— . ol FE to 4 
N NM NCis al. 4 


TL 7 2 * 0 5 weak 41S 93 5 3 1 n 4 
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Demonſtr. Foraſmuch as the angle ACB is 
given, and the angle BCK alſo given, the re- 
maining angle ACK is given: Therefore the 


triangle ACK e is given by kind: and there- } 
fore rhe realon of AC to CK is given: But the 
realon of AC to EF is alſo given: Therefore 
the realon of CK to EF is given, But the 
realon of BC to HF is aiſo given, and 
the angle BCK is equal to the angle F; how : 


_Everive's DATH 

fore (by the firſt part of this Propoſition) the 
realon of CL to EH is given. But to the ſaid 
CL, AB is equal: Therefore the reaſon of AB 
to EH is given, 1 . 


PROP. LXXI. 


> if of two | 5 
Fiangles ABC 5 3 
and DEF, the | * 5 8 

let a, •⁹ẽãůNgnt ER 

equal angles . libs 472 

4 and D, or * * 25 > EE 2 

elſe about d as 

unequal angles "WM 


(yet nevert he „ — 
leſs grugn angles) have to one another a given rea- 
ſon (to wit, AB to DE and AC to DF) the ſame 


inangles ſhall have alſo to one another a given rea= 


703 SAC REED one ie ry, 
Conſtr. Let the parallelogram AG and DH 
Demonſtr. Seeing that the two parallelograms 

AG and DH, have the ſides about the equal 

angles A and D, or elſe about the unequal. 


angles (nevertheleſs given) have a given reaſon , _ 
to one another, the reaſon a of the parallelo- 4 70. prop. 


gram AG to the parallelogram DH is given. 


but the triangle ABC is the half of the paral - 
lelogram AG h and the triangle DEF the half b 34. Prof 


di the parallelogram DH. Therefore the reaſon 
of the triangle ABC to the triangle DEF is 
. L 5 


« 92 2 
| | ly 


1 PROM. 


— 


Wil 
(| 1 


and EP, are in a given reaſon, BC to EF, and that 


Eucrtipe?s D 4 T * 


PROP. LXXII. 


N Tc 1 


If of two triangles ABC and DEP, the baſes BC id 


from the angles 4 and D, the be drawn to |} 
Thoſe baſes the right lines 4G and DH, making | 
| the equal angles AGC and DHE, or elſe unequal | 


(yet nevertheleſs given) which ſhall have to one 


anot her given reaſons AG to DH, thoſe triangle: 


ABC and DEF fall have alfo a given reaſon to : 
one another, to wit, ABC to DEE. 3 
Conſtr. For let the parallelogram KC and LFE 


be finiſhed. | 


Demonftr. Foraſmuch as the angles AGC and ; ö 


DEF are equal, or unequal (yet given) and 
that the angle AGC a is equal to rhe angle 
Kg. But the angle DHF equal to the angle 


LEF, the angles at the points B and E are 


equal, or elle unequal (yet given) and for that 
the reaſon of AG to DH is given, and AG is 
equal to KB. But DH is equal to LE, alſo 


the realon of KB to LE is given. But the rea- 
on of BC to EF is alſo given, and the angles 


5 p 70. prop. 


e 41. 1. 


at the points B and E are equal, or elſe unequal ©! 
(yer given:) Therefore 5 the reaſon of the 
parallelogram KC to the parallelogram LF is 
given; and therefore the reaton of the triaugle 


ABC to the triangle DEF is given, ſeeing 
_ thoſe triangles care the one half of the palal- | 


PROP, 


lelograms. 


F of 25 2 
15 - AK . 


Eucriipes D AT 4: 


PROP. LXXIII. 


rallelo- VVV 
gramm | Fa 5 f 
AB and ear 1 
EG, the e 3 
hdes 4. FVV 
bout the P — IM. F 
egual an- 25 


gles C and F, or elſe about the unequal angles (but 
nevertheleſs given) are in ſuch ſort to one another, 
that as the ſide CB of the firſt, is to the ſide P of the 


ſecond; ſo the other ſide EF of the ſecond, is 10 


vo, whe 


a5 


ſome ot her right line CN. But that the other ſide AC, 


hath alſo to the ſame right line CN a given reaſon, 
thoſe parallelograms will have alſo to one another a 
ten reafon 8 bd . ang. 


Corſtr. For in the firſt place, let the paral- 


lelogiam AB be equiangled to EG, and having 


placed CN directly to AC: Let the parallelo- 


gram CM be finiſned. 


Demonſtr. Foratmueh then as CB or NM its 


equal, is ro FG, ſo is EF io CN, and that the 


angles N and F are equal (for N is equal to the 


angle ACB, which is put equal to F) the pa- 
lallclogtams CM and EG a aie equa!: But as 
AC to CN, fo h the parallelogram AB is to the 


parallelogram CM or EG: Therefore ſeeing that 


the realon of AC to CN is given, the realon of 
AB tro EG is allo given. LE Te 
Conſtr. 2. Now tuppole the parallelogram AB 


b 1. 6s 


not to be equiangled to the parallelogram EA, 


and let there be conſt ituted at the given point 
C in the line CB, the angle BCK, equal to the 
angle EFG, and fo fimſh the parallelogram 


A 
Wis yp 


F 5 Demonſits 
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© ſch.69. 
Trop. 
d 40. prop. 


e 8. prop. 


this Propoſition) but the parallelogram CL is 


_ xcalon of the parallelog.am AB to the paral- 


ſuppole it in the firſt place io be equiangled, 
and to the tight line BC. let there be 


2 fcb. C8. 
| rar 


As and EG, in equal angles C and F, or elſe in 
_ wmequal angles (yet nevertheleſs given angle) 
Gave a given reaſon to one another, as one ſide Ch 
of the firſt ſhall be to one fide FG of the ſecond, 
fo the other ſide EF of the ſecond, ſball he to that 
#0 the which the other fide AC of the ſiſt hath a given | 


and BM ſhall be alſo direct (that is, as one right 


EUCLIDET d 

| Demonſtr. 2. Seeing that each of the angles 
ACB and KCB is given, the remaining angle 
ACK is allo given, But © the angle CAK is 

iven, as allo the remaining angle AKC; 

herefore d the triangle ACK is given by 
kind; and therefore the feaſon of AC to CK 
is given. But the reaſon of the fame AC to 
CN is alſo given: Theiefore e the realon of 
CK to CN is given. And ſeeing that as CB 
is to FG; ſo is EF to the right line CN, to 
which the other fide KC hath a given reafon, 
and that the argle ECK is equal to the angle 
F, the realon of the parallelogram CL to the 
parallelogiam EG is given (by the fiſt part of 


equal to the parallelogram AB : Therefore the 


V 
If two parallelograms (as in the former fuse) 


72aſ9m, (See ihe foregoing Scheme.) 
Conſir, For either AB is equiangled or not; 


applied the parallelogiam CM, equal to the 
Parallelogram EG, and fo poſited, as that 
AC and CN may be direct : Therefore o DB 


Ine) | | eg oo 
Demonſlr. Seeing that the reaſon of AB to 
EG ts given, and that CM is equal to EG, 
the realen of Ab to CM is allo given; and 
tlierefore the realon of AC to CN is given 
. 5 e (lee ing 


EUC LIDE DAT 4. 
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| leeing AB is to CM,b as AC is to CN ;) and for b 1. 6. 
„hat C Mis equal and equiangled to EG, the ſides 
about the equal angles of the parallelograms 

+ cu and EG, © are recipiocally proportional; c 14.6, 
! and therefore as CB is to FG, ſo is EF to CN. 
But the realon of AC to CN is given + There- 

| fore as CB is to FG, ſo is EF to that to which 

p i bath a given reaſon, Ti 

" Conſtr. 2. Now ſuppoſe AB not to be equi- 

1, W-05!<d to EG, and in the given point C of the 

e lie CB, let there be conſtituted the angle BCK. 

e ceqoal to the angle EFG, and finifh the paral. 

f elogram CL. VN F 
i Demonſtr. 2. Seeing then that the reaſon of N 
e AB to EG is given, and 4 that A5 is equal d 36. 1. 
| Wi CE; alſo the reaſon of CL to EG is given. 


and the angle BCK is equal to the angie F, 

and therefore CL e is cgviangled to EG. e {ch, Co. 
Therefore (by the firft part of his Propofi bop. 
tion) as CB is to FG, fo is EF to that co 


0 the which CK hath 4 given reaſor | But the 
) fealon of AC to CK is given; (a> apnea's. 


by what hath been demouſtraied in the latter 
4, bart of the precedent Propuſicion.) Theretore 
i I CB is to FG, ſo is EF to that to which AC 
oo WE 2 Sites tes. 


„ | E 
1 
le angles 430 : 

me DEF, in A 

| equil anples 8 
N 4 and DC or - 
eſe unequal B . 


: (yet nevert bern 
5 | leſs Sven) | G 
4, 


11. 

a Wh ther a given renſon, as the fide AB of the hrs 
ſhall be ta the fide DE of the ſecond, ſo the 

l ö Ff z e ee FOR 


154 „ BUCLIDE;D AT 4 
other fide DF of the ſecond, ſpall be to that right 
line to the which the other fide AC of the firſt Bath 

A proen egen. 1 
Conſtr. For let the parallelograms AG and 
DH be finiſhed. „% = 
 Demonſtr, Foraſmuch as the reaſon of the tri. 
angle ABC to the triangle DEF is given, all © 
the reaſon of the parallelogram AG to the ba- 
rallelogram DH is given 
” Seeing therefore that the two parallelograms 
3 „ AG and DH in equal angles, or unequal an. 
= gles (nevertheleſs given) have to one another 
„ „%% agivenrealon; asa AB is to DE, fo is 
274. Ne. that to which AC hath a given reaſon, 


P K OP. LXXVI. 


5 A If from the top dof a | 
| ng LR wh triangle ABC, given by kind, 


FIT 


7 bo: 
; Q i 
7 * 

4 


N theie be drawn to the baſe 
| BOC, a perpendicular line AD, © 
| that line AD hall have ta 
. the baſe BC a given reaſon. 
| Demonſtr. For ſee ing that 
„ the triangle ABC is given 
by kind, the alone AB 
e R 3 C to BC is given; and the 
. „„ angle B is allo given. But 
| * the angle ADB is given ; therefore the other 
| 3240. prop, angle BAD is given. Wherefore a the trian- Þ 
E geile ABD is given by kind; and therefore the 


© rTealon of AB to AD is given. But the reaſon 
d 8. prop, of AB to BG is given: Therefore þ the realom | 


EucrIDp EE P AT £- 45% 
EEG. 'Txtvin. 
= * two FERN ABC and DEF, given by king, 


heave to another a given reaſon, the reaſon aiſo 
hall be given of which Jou pleaſe of the ſides of one 
of the figures, 10 which You Peaſe of the fi des of 
the othe; feure. | 
Conſtr. For 
on the tight 
lines BC and 
EF, let there 
be deſcribed the . 
[cuares BG and 2 
Demonſts.For- ” 
almuch as on 
on: and the = 
ſane right line 
BU. are deſcri- 
be two figures | 
ABC and BG | 
iven by Kind, a this reaſon of the i ABC to a 49. kap. 
85 E given. In like manner, the realon of 
DEF to EH js given ; and leeing that the reaſon 
of ABC to DEF js given, and alſo that of the 
ge ure ABC to BG ; and again the realon 
bb to EH : h the reaſon of BG + o EH b 8 rob. 
7 7 3 and therefore the reaſon of BC t to FF 


is allo given, 


SIR PIO a 4 
ow, 33 
ay rs 


Fial fiqure DE is given by Is. 
1 Conſtr. For on the right line BC let the 


2 [ch. 68, m. n 
5 FE and EK alſo directly. + 


pop. 


b 49. prep. 
c 8. prop · 


d 14. 6. 


4 8 1 1 | 15 | - 
F | 5 8 


to BH, in ſuch a manner, as chat GD and Dl 


the fame right line BC are deſcribed the two 


Everives DATA4 
PROP. LXXVII. 


Tag. 


A = 
F 
| ABC, hath 
5 4 given 
E reaſon 19 


| ſome Ted. 
i angled þ. 
* 81e DF | 


: 1 and | that] 
one {ide 


HC hath a 
given ſea. 


r 
— 


r e 


the redan. 


ſquare BH be deſcribed, and to the right line 
DE, ler the parallelogram DK be applied equal 
may be 


placed directly, a and by conſequencef 


Demonſty. Therefore feeing that on one and! 


rectiline figures ABC and BH, given by kind, 
b che realon of ABC to BH is given, But! 
the reaion of the ſaid ABC to DF is 2llof 
given: Therefore c the reaſon of BH to DEF 
is given. But BH is equal to DK : Therefore 
the reaſon of DK to DF is allo given. And! 


being that BH is equal and equiangled to 


DK, both the one and the other being et 


ages, the ſides of thoſe figures are recipto- 
call 


y proportional 3 and as BC is to DE, ſo 


js Di ro CH. But by ſuppoſition, the reaſon? 
of BC to DE is given; therefore alſo the 
zealon of DI to CH is given; but the reaſon! 


1 


a > a " TR ERS © f＋— ns 1 
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of DI to DG is allo given: (for DI is to : 
DG e as DK to DF: ) Theretore F the rea- e 1. 6. 
ſon of DG to CH is given. Bur CH is equal f 8, prop. 
to BC, ſeeing that BH is a ſquare; therefore | 
the reaſon ofthe ſame BC to DG is given: Bur 
the reaſon of the ſame BC to DE is alſo given; 
therefoie the reaſon of DE to DG is given, 
and the angle at D is a right angle: There «„ 
fore g DF 1s given by kind, '' _ 8g/ch.6rg "mug 


F : e,, 
PROP. LXXIX. 


If two triangles ABC and EFG, have an an- 
gle B equal to an angle F. But from the equal 
angle: þ and F there be drawn perpendicul»+s BD. 
ana FH, to the baſes AG and EG; and thit as 

the baſe AC of the firſt triangle ABC, is to the 
perpendicular BD, ſo alſo the baſe EG of the other 
triangle EFG, is to the perpendicular FH, thoſe 
niangles ABC and EFG are equiangled, © 


8 5 
AD 
Conſtr. For about the triangle EFG let there 
be deſcribed the circle EFLG, then on the right 
line EG, and in the point E given therein, 
let there be made the angle GEL, equal to 
the angle C, and let FL and LG be drawn, 
and the perpendicular LM, . 
VV 5 Demonſir. 


Evcripes D 4 A. 


Demonſtr. Seeiog then that the angle GEL 


is equalito the angle C, and the angle ELG 
is equal to the angle EFG, a they being in 


one and the ſame ſegment of the circle; the 
third angle EGL is equal to the third angle 
A. Wherefore the triangle ABC is alike to 


the triangle ELG, and the perpendiculars BD 


and LM are diawn: Therefore f as AC is 
to BD, fo is EG to LM; but by ſuppoſition 
as AC is to BD; fois EG to FH: Therefore 


b LM is equal to FH. But the ſaid LM 


is e parallel to FH: Therefore d FL is alſo pa- 
rallel to EG; and therefore the angle FLE 
e is equal to the angle LEG. But the an- 
gle C is allo equal to thelaid angle LEG, and 
the angle FLE to the angle FGE f: Therefore 
allo the angle C is equal to the angle FGE, 


Bur by ſuppcfition the angle ABC is equal 
to the angle EFG: Therefore the third an- 


7h gle BAC is equal to the third angle FEG: 


84.6. 


Wherefore the triangle ABC is equiangled ta 
"he angle EQS EE EE Es 


Scholium. 


== t Now that as AC is 10 BD, 55 EG is to LAM, 


it ig by ſome thus demon/:: 1ted, Foraſmuch as the 


angle C is equal to the angle GEL, and the angle | 
BDC to the angle LIE, each being a right an- 


gle, the other angle CFD is equal to the other 
angle ELM : Therefore g 44 EM 1s to ML, ſo is 
CD to DB, Again, ſeeing the angle ABC is equal 


to the angle ELG, and the angle CBD to the 
angle ELM, the remaining angie ABD is equal 
ro the remaining angle HLG; but the angle 


ADB is alſo equal to the angle LMG; and the:e- 


fave the third angle A is equal to the third angie N 
„6. LGM: Therefore h as AD 1s to DB, ſo is GM | 
ta ML, But it hath been demonſtrated, that as 


. ² ˙ oa a do.» Sin We 9 


— & Www 0 c ff K 


„e =" LW 
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CD is to DB, ſois EM to ML: Therefore i a 114. f. 


40 is to BD, ſo is EG to LM. 
PROP. LXXX. 


If a triangle ABC hath one angle A given, and 
that pe rectangle contained under the fides 4B and 
AC, comprifing the given angle 4, bath a given 
reaſon to the ſquare of the other fide BC, the tri- 
angle ABC 15 given by kind, Se 

Conſtr. For from the points A and B, let 
there be drawn rhe perpendiculars AD and 
Demonſtr. Foraſmuch as the angle BAE is 
given, and allo the angle AEB, the -triangle 
ABE is given by a kind; and therefore the 
rcalon of AB to BE is given: Therefore the 
reaſon of the rectangle of AB and AC to the 
rectangle of BE and AC is alſo given (for 
BE 2. IB. CT Es 
bas of AB to BE.) But in 5 . 
the rectangle of AC and 5% efrods 
BE is equal to the rect- | 
angle of BC and AD; 
for that each of thoſe rect- 
angles is c double to the 
ng ae et 1 5 
me Icalon OI the rectangle ga üñũæ*ς — 
of AB and AC to the — * B 292 d 
angle of BC t ðͤ 5 
allo given. But the reaſon of the rectangle of 
AP and AC to the ſquare of BC is given: 
Therefore d alſo the reaſon of the rectangle of d 8. prop. 
EC and AD to the ſquare of BC is given;  _ 
and therefore the realon of the right line B 
to the right line AD is given. (For that e the e 1.6. 
rectangle is to the ſquare as AD to BC.) Now 
let the right line FG, given by poſition and 
magnitude, be expoled , and thereon let there 
be delcribed the Irgment of a ciicle FIG; 

% ¾ ᷣ ꝗ capable 


. 


1 


C4r.T. 


460 RBuecti sk, DAT4, 
. capable of an angle equal to the angle , 
Ad ſeeing the ſaid ange A is given, allo the 
angle in the legmem FLG fhall be given; 
f 8. def. and theretois f the lame ſegment is given by | 
paltion. From the point G let there be ered- 
ed at right angles on the line FG, the line 
e O08. WIEN Wo 


1 g 4. def. | 


il ven by poſnion: Let 
' it be lo made, thar as 
l BC is to AD, ſo FG 


may be to GH; and 
1\ f{ecing that the realon 
of BCro AD is given, 
#4 allo that of FG to 
> Fc OH is green” m0 
F Sd ) FG is given: There- 
n 2+ Profe; -* fore GH is given by 
magnitude. But it is alſo given by poſition, 
aucſhthe point G is given: Thetetore rhe point 
127. Prop. H is i allo given. Now by the point H let 
there be drawn HI, parallel to FG, and that 
Fk 28. prop. line HI ſhall be given by & poſition. But the 
1 ſegment of the circle FIG is allo given by | 
125. Pop. potition. Therefore | the point I 1: given. | 
Let the right lines IF and 1G be drawn, aud 

the perpendicular IK: Therefore [K is given 

buy poſition. But the point I is given, as allo } 
 m26.710p. esch of the points F and G: Therefore | 


„ each of the lines FG, Fl, and IG is given & 

n 39. Prop. by poſition and magnitude: Wherefore" n che 1 * 
triangle FIG is given by kind; and ſeeing C 
that as BC is to AE, ſo is FG to GH, and We. 

| o 34. Prop. o that to GH, IK is equal, as BC is to AE, W.. 
5 ſows FG to IK, and the angle A is equal to 1 
q p 79. Pp. the angle FIG: Therefore p the triangle ABC Ab 
; is equiavgled to the triangle FIG. But FIG | 90 


| is given by kind : Therefore ailo the triangle 1 # 
8 ABC 1s given by kind. | | Cool 


OTHER: | 


AW: 


— R fd WE 535 FT 4 


* „ i e 


cy a2 —- ao: 


ö T. v0 5 TT. WW WW 


Evciivpes DAT 4 


OTHERWISE. 


Conſtr. Let the triangle ABC, whoſe angle A 


is given, and the reaton of the rectangle con- 


taihed under AB and AC, to the ſquare of BC 


be given: I fay that the triangle ABC is gi- 
ven by Kind. „„ org 


Demonſtr. For ſeeing the angle A is given, 
that {pace of which the {quare of the line 5 


compounded of BAC is greater than the ſquare 
of BC, q hath a given reaſon to the triangle 
ABC, Now let that ſpace be D: Therefore 
the realon of D to the triangle ABC is given. 
But the realon of the triangle ABC to the 
rectangle of AB and AC is given; „ ſeeing 


the angle A 5 
18 r „ 5 | 5 5 
a robs E A. DS 1 
jealon of the 
ſpace Dio the 
rectangle of 
AB and AC is 
given. But the 
realon of the 
rctangle of 
AB and AC 


67. prop. 


x 66. prop. 


8 8. props _ 


to the ſquare of BC is alſo given: Therefore 


i1he realon of the ſpace D to the ſquare of 
bu is given, Wherefore by. compounding, £ 
the realon of the ſpace D, with the ſquare of 
C to the ſajd fqu-re of BC is given: There- 
lore the reaſon of the ſquare of the line com- 
pounded of BAC, to the ſquare of BC is gi- 
ven; (for that the ſpace D with the ſquare of 
bC is equal to the ſquare of the line com- 
pounded of BAC ; ) and therefore u the reaſon 
ot ihe laid line compounded of BAC to BC 
b given. But the angle A is allo given: 


„ There: 


t C. prop. 


v ſeb. . 
Pee 


* * a -_ POL — 
* 3 — r 


{ 
| 
: 
| 
! 
| 
| 
J 


* 


F 

1 

i 

I 
4 

H 

| 5 

N 


a 70. Pop. 
b 17.6. 


— 
— ——— — — 


d 50. Pop. 
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X 46. Prop. 


os D F of three right ling 
83 —— : ow B, and C, proportib. 
ff orb os 
— — — Fortional right lines 0, 


„ , „ 5; 100 nar 


and E ſhall be in a given reaſon, and if one ex. 


EUCLIDE“JV D AT A 
1— * the triangle ABC is given by 
ING, e | | 


PROP, LXXXI. 


—=— — A and D, C and F, m 
mm oY 
wit, as A to D, and C to F,) alſo the means, B 


zreme hath a given reaſon to an extreme, and t\ WM Ane 


mean to the mean, the other will have alſo a gi. 


e ada lon 
den reaſon io the other, Fe Bu 
Demonſtr. Foraſmuch as the reaſon of A to iat 
D, and of CtoF is given, the rectangle of A zen 

and Dua hall have a given reaſon to the rect. B k. 


| | e ſch. 52. 
Trop. 


"rectangle of D and F: Therefore the reaſon of 1700 


angle of C and F. But the rectangle of A and Dt 
D is equal h to the ſquare of B; and the red- 


angle of C and F to the ſquare of E. Therefote 


the reaſon of the ſquare of B to the ſquare of 
E is given; and therefore e the reaſon ol the 7 


line B to the line E is alſo given. . 
Again, let the reaſon of A to D, and Bro... 


E, be given: I lay that the reaſon of C to F "8 
is allo given. For ſeeing that the reaſon of AMY... 
to D, and of B ro E is given, alſo the realon % 


of the ſquare of B d to the ſquare of E is gi- 
ven. But the ſquare cf B is equal to the rect- fou 
angle of A and C, and the ſquare of E to the , 


the rectangle of A and C to the rectangle of | 52 
and F 3s given. But the reaſon of a fide 4 
to a ſide D is given: Therefore e the realſoll o: | 


the other fide C to the other fide F is allo | E. 
giv en. 3 . © NI. . : ' b ; | | 85 | i 


Evcrives DAT 4. 
P R 0 P. IXXXII. 


If hs be four right Hr £ BG. 
ana D, proportional, as the firſt 4 
all be to that line to which the ſe- 
cond B hath a given reaſon, ſo the 
third C:fhall be to that to which. 
th: fourth D hath a given reaſon, 
/,onſir. Let E be the line to 


COND 


which B hath a given reaſon: and let i it be fo 


as that B may be to E, as D is to F. 

Demonſtr. Now the reaſon of E to E is given, 
therefore allo the reaſon of D to F is given. 
And leeing that as A is to B, ſo is C to D. 
And again, as B is to E, ſo is D to F, by rea- 


lon of equality as 4 is to E, fo is C to F. 
Bu: E is that line to which B hath a given 
reaſon, and E that to which Dallo hath a gi- 
den feafon: Therefore as A is to that to which 


B hath a given zeaſon, lo C is to 6208 tg which 
D battr'n given reaſon. ETOP 


5 ER P. LXXVIII. 
77 FIRE right lines „ Cc 3 


nd D, are in ſuch fort to “T —onnnmnm———s 
n. her, that of any three of ten: 3 
4, 8, and . and 4 fourth E, —.— 
len propo: nal, to which that 1 0 
line D, which remains of the four won !- 
lines, bath a giwen % De: 
four lines 4, B;, C, and E, ae 
proportional 3 as the fourth D is 8 * 5 


to the thitd c fo the fecond s 


ſo:il be to that to which The of 
4 bath « given reaſon... : 
Demonſir, Yoralmuch as A is to B, as C is to 
E, che rectangle contained under A and E 2 is 
equal to the rectangle Comained under B and 


a 16. 6. 


C5 
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= TRY 


i ſeb. 6. 
prop. = 5 


b 59. Prop. 


© 74. prop. of A aud D to the re&angle of B and C is given, 


— . If two right lines 15 


Berto: D 7 
C 3 and ſeeing that the reaſon of D to E is v1 
ven, allo ſhall be given the reaſon of the rectan. 
gle of A and D to the rectangle of A and E (ig 

it is the lame reaſon as-ot D to E.) But the 
rectangle of A and E is equa] to the rectangle of 
B and C : Therefore the reaſon of the rectangle 


which A hath a given reaſon. 


PROP. LAXQIV. 


Wherefore c as D is to C, ſo is B to that tg 


| and AE comprehending 

| : à given ſpace AF ina 

8 | | > | given angle BAE. and 

: tj | hat the one AB be 
5 [I greater than the otha 
* . - HE By @ given ne os; 
5 n 4% each of the lines 


| | Demonſty. For ſeeing that AB is greater than 
AE by the given line CB, the remainder AC is 


equal to AE: Finiſh the parallelogram AD, | 
Therefore ſeeing that AE is equal to AC, the | 
realon of AE to AC is given, and the angle | 
A is allo given: Therefore a AD is given by 
kind. Wherefore the given ſpace AF is applied 
to the pres rigac line CB, exceeding it by the | 
given lgwe AD given by kind; and thetetore | 
: the breadth of the excels is given. Thele- | 


and AE is given. 


P R 0 p. f 


A and AE is given. 


ore AC is given. But CB is alſo given: There- | 
fore the whole AB is given. But AE is allo } 
given: Therefore each of the right lines aB 


ſpace AD ina given angle | 


Eucriives DAT A, 
PROP. IXXXV. 


If two right lines AC and 
CD, do comprehend a given 5 


ACD, the line compounded 
of thoſe lines AC and CD 
is given, alſo each of thoſe 


121/40; lat 
Wo 
1 
* 


kl 
bj 

3 

[ 


oo. oY 8 Os 
prolonged to the point B and let CB be put. 
equal to CD, then by the point B let BF be 
drawn parallel to CD, and ſo finiſh the paral- 
lelogram CF. V „ 

Demonſtr. Seeing then that CB is equal to 
CD, and the angle DCB is given; for that 
angle that follows is the given angle; and _ 4 = 
therefore a the parallelogram DB is given by ? ſe Gt 
kind; and again, ſeeing that the line com- P . 
pounded of ACD is given, and CB is equal ro 
CD, allo AB is given. And thus to the right 
line AB there is applied the given ſpace AD, 
deficient by the figure DB given by kind; and, , 
therefore þ the breadths of the defects are al- b 58. prop · 
lo given: Therefore the right lines DC and CB 
are given. But the compounded line ACD is 
allo given: Therefore c each of the lines AC £49, 
and CD is given, VVV 


Gz „ -whod- 


- * k — 


n 


— 


3 = — PY 
44 I _ as S * 5. 
* — = _ 

3 


1 — = — - * — 
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PROP. LXXXVI. 


D Es | A and BC, 40 compre bend 4 
given ſpace AC, in a given 


1 3 angle ABC, the ſquare of 
qi i the one BC, is greato 
C— S than the ſquare of th 


other Ab, by a giv 


ſpace (yet in à given yea · 


Jon, ) alſo each of thoſe lines 4B and BC Hall be 
Wo ET pi ro 
Demonſtr. For ſeeing that the ſquare of BC 
is greater than the ſquare of AB by a given 
ſpace (yet in a certain reaſon:) Let the given 
[pace be taken away, that is to ſay, the rect. 
angle contained under CB and BE : Therefore 


21 t. def. 4 the reaſon of the remainder, 5 which is the 


. 


erp 
d r.6. 


E 50. 41 


h 8.2. 


_ rectangle contained under BC and CE to the 


 fquareof AB is given. And foralmuch as the 
rectangle + under AB and BC is given, and 
op. allo that of CB and BE, their c reaſon is given. 
But as the rectangle under AB and BC is to 
the rectangle under CB and EB, 4fo AB isto 
BE; and therefore the reaſon of AB to BE 
op. is given: Wherefore e the reaſon of the ſquare] 
of AB to the ſquare of BE is alſo given. But 
— _ the reaſon of the ſquare of AB to the rectan- 
f 8. prop. gle under BC and CE is given: Therefore! 

f allo the reaſon of the re&angle under BC and 

CE to the ſquate of BE is given. Wherefore! 
the reaſon of four times the rectangle under! 
Be and CE to the {quare of BE is given; 
g 8. prop. and by compounding, g the reaſon of four! 
: times the rectangle under BC and CE, with} 
the ſquare of BE to ihe ſquare of BE is given. 
But four times the rectangle of BC and CE, 


with the ſquare of BE, þ is the ſquare of the 


compound line BCE: Therefore the reaſon of the 
e . [quale 


Bvetivt%* DATA, 
ſquare of the compound line BCE to the ſquate 
of BE is given: Wheretor: 7 the rcealon of the 
line compounded of BC and CE to BE is gi- 
yen, and by compounding, & the reaicn of the 


is to lay, the double of BC to BE is given; 
and therefore the reaſon of the only line BC 
10 BE is alſo given. But as BC is to BE, I ſo 


a 


467 


2 


k 6, prop, 
compound of the lines BU, CE, and BE, that | 


1 


the rectangle under BC and BE is to the ſquare 
of BE: Therefore the reaſon of the rectangle 
under BC and BE to the ſquare of BE is gi- 


yen, But the rectangle of BC and BE is gi- 
ven: Therefore m the ſquare of BE is alſo gi- 


ven, and conſequently the line BE is given. 


Wherefore BC is alto given, ſeeing that the 
reaſon of BE to BC is given. But the ſpace 
AC is given, and allo the angle B: Therefore 


1 AB is given, Wherefore each of the lines n 


AB and BC is given. 


| Scholium. 


T. 6. 


m2. prop. 


+ Infeel of fring in this place [what Is un- 
der, & c.] we have uſed this Word Rectangle, it 


tkemg manifeſt by what follows that ſuch was the 
intention of EUCLIDE, ſeeing be makes uſe in the 


ſaid Demonſtration of the ſecond and eighth Pro- 
poſition of the twelfth Element; and alſo that 
the ſpace or Paralleiogram given being not rectan- 


gled, it may be reduced thereto, making on BC, 


and in the given point B, a night angie Ch A, ſo 
as that there will he two Paralleiograms conſtitu- 
ted on one and the ſame baſe BC, and between the 
ſame parallels, as in the G Propoſition by means 


whereof t his concluſion is drawn, 
Note, This lerves allo far the next Prop. 


G 3 2 : PROP, 


57. prop. 


l 
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PROP. LIXXVII. 


. 


B . we. 
1 0 A and BG, Py comprehend 
. a given ſpace AC, ind 

= 5 | gzven angle B, the ſquar 

01 1 E. of the one BC 1s greater 


Fr than the ſquare of the 
boi ber AB, by a given ſpace; 


alſo each of thoſe lines AB and BC Hall be 


a ß 
Demonſtr. For ſeeing that the ſquare of BC 

is greater than the {quare of AB by a given 

{pace : Let the given ſpace be taken away, and 


let the rectangle be contained under BC and 


242. 2. 


bl. 6. 


Jo. pop. 


ds. Prop. 


e 8. 2. 


EE: Therefore the remainder, a which is the 


rectangle of BC and CE, is equal to the ſquare 


and BE is given, and alſo the ſpace or rectan- 


gle AC, the reaſon of the ſaid rectangle of 


BC and BE to AC is given. But as b the fed. 


angle of BC and BE is to the tectangle of} 
AB and BC, fo is BE to AB: Therefore the 


reaſon of BE to AB is given, and therefore | 


c the 1eaſon of the ſquare cf the ſaid DE to 
the ſquare of AB is allo given. But to that] 
ſquare of AB the rectangle of BC and CE is 
equal: Therefore the realon of the ſaid fectan- 
gle of BC and CE to the ſquare of BE is gi- 
ven; and therefore the reaſon of the quadruple | 
of the laid rectangle of BC and CE to the 
ſquare of BE is allo given; and by compound. 
ing, 4 the rea'on of four times the rectangle} 
of BC and CE, with the [quate of BE, to the 
laid ſquare of BE is given, But four times 
the rectangle of BY and CE, with the ſquare 
of BE, e is the ſquare of the compound line 
BCE: Therefore the reaſon of the ſquare of 
that compound line BCE to the ſquare of BE 


33 
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is allo given; and therefore the rea ſon f of the f 54. prop. 
compound line BCE to BE is given. Where 5 | 
fore by compounding g the realon of the ſaid g 6. prop. 
compound line BCE and EB, that is to ſay, 
twice BU to BE is allo given; therefore the 
reaſon of the only line BC to BE is given. 

But the reaſon uf the ſame BE to AB is allo 
given: Therefore þ the realon of AB to BC is h 8. prop. 
given. And fleeing that the reaſon of BC to 
(Ek is given, and that as the ſaid BC i: ro BE, 

ſo the ſquare of BC i to the rectangle of BC j 1. 6. 

and BE, the realon of the quatre of BC to the 
rectangle of BC and BE is all, given. but 

the laid rectangle of BC and BE is given, it 

being that which was taken away, ans which _ 
was given. Therefore the ſquare of BC k 18 k 2. prop. 
mes and therefore the line BC is given. 
ut the reaſon of the ſame BC to BA is given, 

tlcrefore AB is allo given 


PROP. LXXXVIIL 


If in a circle 
ABC, given by mag- 
nitude , there be 
drawn a right line 
AC, which ſpall take 
away a ſegment 
AC, which doth 
comprehend a given 
angle AEC, that 
line AC is given by 
magnitude, VV 5 

Conſtr. For let D be the center of the circle ; 
and let the diameter thereof ADE be drawn, 


and let EC be joined. z 
Demonſtr. Foralmuch as the angle ACE is | 
$Yeb, for s It 1+ a Tight angle, But the angle 2 31. 3. 
\EC is allo given, and therefore the other 
aogle CA is given. Wherefore the triangle 
5 g 833 BY 
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b 30.91 00. 


C 2 Prop. 


ACE b is given by kind; and therefore 1 


Röc ibn, 0 


realon of EA to AC is given. But ALE isg 
ven by magnitude, lecing that the ciicle A8 


is given by magnitude, Theieioie c AC let 
allo given by magnitude. b - 

Fe y i 
PROF. LXXXIRe- 5 

If ima circle ABC, given by magnitude, 1 t 
be drawn a right line AC, given by magnitude, 1 " 
Line AC will taks away a ſegment ABC, con © 
Lending a given angle. oo 1 
Conſtr. For having taken the point D for ii 
center of the circle, let the diameter ADEWM © 
drawn, as alſo the right line EC. 
 Demoznſty, Foralmuch as each of the righ | 
lines AL and AC are given, the reaſon cf will i 


is given by kind, and theietore the angles Art 
is given, DE ED i es 


| by poſition and by magnitude, there be taken! 
given point B, and that from the point B toll 


a right line BAC, making a given angle 340 
the other extremity C of the bent line all if 


line AE to AC a is given; and the angie AC 
is a light angle: Therefore þ the triangle AC 


5 PROP. XC: 


oF in the circumference of a circle ABC, gie 


circumference of the circle ABC, there doth ben 


Conſtr. For let the center of the circle be l 


Demanſn 
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. = : Denon. e as 
ore each point B and D is gi. 
Fs q ven, th right line PD; 
e % is given by poſition ; and 
AC MM (ecing that the angle BAS 
: is given, the angle BDC 
is alſo given, Wherefore 
to the right line BD gi- 
| ven by poſition, and in X 
„ the point D given there. 
e % in, there is drawn the 
on right line CD E which _ OD „ 
makes the given angle BDC ; and therefore 5 


e b 29. prop. 
the line DC is given by polition. But the ei- 
cle ABC is given by poſition and magnitude: 1 
Therefore e the right line DC is given by po- C G. def. 
ſition and by magnitude. But the point D is . 
given: Therefore 4 the point C is allo given. d 27. prop. 


PROP. 5 XCL 


If from a given 
point C, there be 
dawn a rigbt line 
C4, which ſpall touch | 
a circle AB, given by | 
poſition; that line C4 

ig given by poſition \ 
and by magnitude. 

Conſtr. For having 

taken the point 7 VVV 
for the center of the circle, let the right lines 
%%% ͤ rp Og 

Demonſtr. ie 29 Li eee, 
is given, the right line a is given by po- 2 a; = 

- tien and by 1 binde But the angle CAD $268 2 

Bis a right angle; and therefore the ſemicircle þ 18. 2. 

Y deſcribed on CD ſhall paſs by the point A: + 

Ver it then paſs by that point, and let the 
ſtlemicircle be DAC: Foraſmuch as the ſame 


" I» 
We ot 


936. 3. ſquare of HA is equal c 16 the rectangle of B 
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c 6. def. DAC c is given by poſition, and alſo the eitel 
d 25. prop. ABE, d the point A is given. But the poin 

e 26, prop. C is allo given: Therefore e the right ling 

AC is given by by poſition and by magnitude, 


PROP. XCII. 


If without ac. 
dle ABC. gen h 
Poſition, there he 
taken ſome point 
D, and from that 
F wen point thee 
be drawn a 19h 
tine DB, cutting 
: | be circle, the red. 
e 5 angle compri ſed un. 
er the whole line BD, and the part DC, Between 
the point D, and the circumference convex AC,| 
JJ 8 
C.onſtr. For from the point D let the right 
line DA be drawn, which ſhall touch the cir- | 
= JJ op, 
3 91,prop, Demonſtr. Therefore DA a is given by poſi | 
tion and magnitude; and therefore the ſquare } 
d 52, prop, of the ſaid DA is þ given, But the ſaid | 


and DC: Therefore the ſaid rectangle of BD | 
and DC is alſo given. Mo 


e OE» 


A. 
— 


BE UCLIDESL DAT HA. ä 
OTHERWISE. 
Conſtr. Let E 233 
de the center of 88 
rhe -encle, U © ES 
by the ſame 
center let there 
be drawn from © 
the point D the 
right line DA. 

Demonſtr. For- 
| aſmuch as each 

point D and E i Dr Io | 5 © 
is given, the right line DE is d given by po- 35 5% 
ſition and by er But the circle ABC A | 
is given by pofition and by magnitude: There 
fore each point A and F e is given, and the e 25, prop, 
point D is alſo given; and therefore d each . 
line AD and FD is given. Wherefore the rect- 
angle of the lines AD and DF is alſo given. 
But the ſaid rectangle of AD and DF is equal 
io the rectangle of DB and DC: Therefore 
the rectangle of DB and DC is given, 


PROP. XCIIL 


111 


If in à circle gi- 
ven by poſition there 
be taken a given 
point A, and by that 
point A there be 
drawn a right line 
" to the circle, . LN 
bectangle compriſed g— 
n. f 1 Ae of 8 
"” MM Zhe ſame line BC ſhall 


be given, 
_ _ Conftz, For let D EE OD 
de taken for the center of the circle, and 
3 3 having 


0 — — — Wr "HA — 
8 bs = — 2 — REEL IR _ - = 8 5 _ K 
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@ 26. Prop. 


Evceripe's D AT 4: 
having drawn the right line AD prolong it 
to the points E and F. wn 

Demonſtr. Foraſmuch as each point A and 
D is given, the right line AD a is given by 
poſition. But the circle BEC is alſo given by 
poſition: Therefore each point E and F js 


allo given by poſition, and the point A is gi- 
ven. Wherefore each line AE and AF is 


given: Therefore the rectangle of the ſame 


lines AE and AF is given, and is equal to 


the rectangle b of AB and AC: Theretare the 
laid rectangle of AB and AC is given. 


E., 


PROP, 10 


A. F in a circle ABC, gi. 
4 EE ne ven by magnitude, there be 


. drawn qa right line BY, 
by 15 which 11 "take away 4 

ſegment which doth con- 
„ I :prehend 4 given angle 
„ ABC, and that the ſaid 
1 | angle being in the bn 
* | ment is cus into two equi 
2—.— Pais, the line We 
of the right lines BA and 


AC, which comprehend the given angle BAC ſhall 
have a given reaſon to the line AD, which doth} 


divide that angle into two equal parts; and iht 


rectangle contained under the line compound! 


of thoſe lines BA and AC, comprehending the gi- 
ven angle BAC, and that part ED of the mterſed-! 


ing line which is below the ſegment between ils} 
| baſe BC and the circumference, ſhall be given. 


Conſtr. Let BD be drawn. 


Demonſtr. Foralmuch as in the circle ABC 
given by magnitude, there is drawn the right 


line BC, which takes away the ſegment BAC 
evmprehending the given angle BAC, that 


Jane! 
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line BC a is given; and therefore BD is alſo à 88. prop. 
given: Therefore the realon of BC to BD I is b x, propa 
given. And leeing that, the given angle BAG. 
is cut in two equal parts by the right line AD, | 
as c BA is to CA, ſo is BE to CE; and by com- @ 3. 6. 

- pounding, as BAC is to CA, fo is BC to CE; 5 
and by permutation, as BAC is to EC, ſo is 
CA to CE. And ſeeing that the angle BAE 
is equal to the angle CAE, and the angle 
ACE d to the angle EDE, the other angle d 21. 3. 
AEC is equal to the other angle ABD; and  _ 
therefore the triangle ACE is equiangled _ 
to the triangle ABD: Therefore e as AC is to e 4. 6. 
CE, fo is AD to BD. But as AC is to CE, 
ſo the line compounded of BA and AC is to 
BC: Therefore as the compound line BAC is 
to BC, ſo is AD to BD; and by permutation, 
as the compound line BAC is to AD, fo is 
BC to BD. Bur the reaſon of BC to BD is 
given: Therefore the reaſon of the compound 
fine BAC to AD is allo given. Moreover, 
I fay that the rectangle under the compound 
line BAC and ED is given. For ſeeing that 
the triangle AEC is equiangled to the trian- 
gle BDE, (for the angle ACE d is equal to the 5 
angle BDE, and the angle AEC f to the angle f 15. 1. 
BED) as BD is to DE, ſo is AC to CE, Bur 3 
as AC is to CE, fo is alfo the compound 
line BAC to BC: Therefore as the compound 
line BAC is to EC, fo is BD to DE. Where 
fore the rectangle of the compound line BAC . 
and DE g is equal to the fectangle of BC and g 16. 6, 
BD. But the nectangle of BC and BD is 
given, (for that thoſe lines BC and BD are 


BO! given:) Therefore the rectangle under the com- 
gt pound line BAC and ED is allo given. 


5% 


h 32. 1. 


| K 21 « Jo 
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OTHERWISE. 


FE. Conſtr. LetCA 
be piolonged to 
4 the point E, and 
let AE be put 
equa: ro BA, 
ati: let BE and 

Eb be joined. 
B De monſtr. For- 
galmuchi as the 
| angle BAC is 


of the angles 


(for the angle 
BAC is cut in- 


5 
s 


AD, and equal 


to the two angles ABE and AEB, which i ae 
equal) the angle ABE is equal to the angle 
* CAD, that is to ſay, k to the angle CBD ; ad. 
ding therefore the common angle ABC, the | 


whole angle ABD ſhall be equal to the whole 


angle FBE. But the angle ACB is k equal to 
the angle ADB: Theceture the third angle | 
AEB is equal to the thiid angle BAD; and 
therefore the triangle CEB is equiangled to | 

the triangle ABD: Wherefore as CE is to 
CB, ſo is AD to BD. But the right line CE is | 
compounded of the two lines CA and AB: 
Therefore as the compound line BAC is to CB. 
ſo is AD to BD; and by permutation, as the 
compound line BAC is to AD, fois CB to 
BD. But the reaſon of CB to BD is given, 
| feeing that each of thoſe lines is given: | 
Therefore the reaſon of the compound line | 
BAC to AD is allo given. And tlceing or | 

5 | . - NE 


c: ß OC ot ß ERTET 


double to each 


CAD and AEB 


N to two equal 
2 N pats by the line 
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the triangle CEB i: equiangled to the triangle 
| FBD (for the angle AFC is equal I to the an 121.3. 

ole BFD. and the angle ECB m to. rhe angle m 16. 6. 
ADB) as EC is to CB, fo is BD to DF. Butt 
EC is equal to the compound line BAC: 
Therefore as the compound line BAC is to 
CB ſo is BD to DF. Wherefore 7 the rect- n 16. 6, _ 
angle of the compound line BAC and DF is * 
equal ro the re&angle of CB and BD. But 
the rectangle of CB and BD is given, conſi- 

dering that each of the lines CB and BD is 
given: Therefore the rectangle of the com- 
pound line BAC and DF is given. 


OTHERWISE. 


Conſtr. Let AC be prolonged to F, and let 
CF be pur equal to AB, and let the right lines 
BD and DF be drawn. . 

Demonſtr. Foraſmuch as BA is equal to Kw; (]. 
and o BD to DC, the two ſides AB and BD 0 26,24 
are equal to the two ſides CD and DF, each * 
to his correſponding fide, and the angle A“ 
53 equal to the angle DCF, p leeing chat 2 p22. 3s 

Yo „ 


RUdlIp E DAT A. 
four ſided figure ABD C is within the citele: 
Therefore the bale AD is 3 equal to the baſe 
DF, and the angle DAB to the angle DFC. 
But the angle BAD is given, being the half 
of the given angle BAC) therefore the an- 

gle DFC is fo allo. But DAF is alſo given: 
Therefore the triangle ADF is given by kind. 
W herefore the reaſon of FA to AD is given, 
But AF is the compound of BA and AC, for 
that CF is equal to AB: Therefore the rea- 
| fon of the compound line BAC to AD is gi. 
ven: The ſame Demonftration will ſerve to 
ſhew that the rectangle contained under the 


compound line BAC and ED is given allo, 


"PROP. XEV. 


Fin td 
diameter BC 
of a circle 
ABC given 
by poſition, 
_ There be taken 
GC a grven point 
D, and that 


point D there 


} from that | 


be drawn 4 
-vight line 
| Da, to the | 
oo OO errcumference | 
of the circle. But from the ſect ion of the ſaid line | 
| there be drawn a right line AE, perpendicular | 
thereto, and by the point E where that per pendi- 
.  eular doth meet with the circumference, there be | 
drawn a parallel EF, to the firſt line drawn AD, | 
that point F in which the parallel meets wit“ 
the diameter, is given; and the redtangle con- 
trained under the parallel lines AD and EF i, 


Conftr, g 


WW &S = = W 


wv 2 


mw 0 = „ =  w 99 ww;iytF ry. 
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Conſtr. Let the right line EF be prolonged 
to the point G, and let the right line AG be 
drawn. : N 8 
Demonſtr. Foraſmuch as the angle AEG is 
a right angle, the right line AG is the dia- 
meter of the circle, But BC is allo the dia- 
meter: Therefore the point H is the center 
of the circle, Now the point D is given; ,  _ 
and therefore a the line DH is given by mag- 3 26-70, 
nitude. Bur ſeeing that AD is parallel to EG, ,, 
and AH equal ro GH; b DH is equal to FH, b 26. prop, 
he and AD to FG: (for the angles AHD and 
FHG care equal, and DAH and FGH d are 15. 7. 
allo equal.) But the line DH is given 26. 1. 
Therefore FH is alſo given. But each of thoſe 
lines DH and HF is alſo given by poſition, © 
he and the point H is given: Therefore e the N 
0 point F is allo giver. And ſeeing that in 
le the circle ABC given by poſition, is taken 
en the given point F, and through the fame is 
n, drawn the right line EFG; the rectangle vn- 
en der FF and FG f is given. But FG is equal f 93. Preh. 
=: W to AD. Therefore the rectangle comprehend 
it ed under AD and EF is given, Which was o 
— kw /c ĩ r 
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(Added by FL USS AS). 


Regular Solids. | 


1 _ 


 — — — . _ — 1 
e 


Se Egular Solids are ſaid to be com- 
e poſed and mix'd when each of them 


. R is transformed into other Solids, 

Je 9 * keeping ſtill the form, number and 
7 inclination of the baſes, which they 
before had to one another; ſome - 

of which yet are transformed into mix'd Solids, 

and other ſome into ſimple, Intc mix'd, as a 
„„ TCC ; 


a5 
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A Tin of 


Dodecaedron and an Icoſaedron, which an 
transformed or altered, if you divide their 
ſides into two equal parts, and take away the 


ſolid angles ſubtended of plane ſuperficial f. 
gures, made by the lines coupling thoſe mid. 
dle ſections ; for the Solid remaining after the 
taking away of thole ſolid angles, is called 
an [colidodecaedron. If you divide the ſides 


of a Cube and of an Octoedron into two equa] 


parts, and couple the fections, the folid angles 


| tubtended of the plane ſuperficies made by the 
coupling lines, being taken away, there ſhall 
be left a Solid, which is called an Exoctoedron. 


So that both of a Dodecaedron and al ſo of an 


Icoſaedron, the Solid which is made ſhall be 
called an Icoſidodecaedron; and likewiſe the 
Solid made of a Cube, and alſo of an OGo— 
_ edron, ſhall be called an Exoctoedron. But the 


other Solid, to wit, a Pyramis or Tetraedron, 


is transformed inte a ſimple Solid; for if you 


divide into two equal parts each of the ſides 


of the pyramis, triangles delcribed of the 
lines which couple the ſections, and ſubtend- 
ing and taking away the ſolid angles of the 
Pylamis, are equal and like unto the  equi- 
lateral triangles left in each of the baſes, of 


all which triangles is produced an Octoedron, 


to wit, a fimple, and not a compoſed So- 
lid. For the Octoedron hath four baſes, like 
in number, form, and mutual Inclination with | 
the bales of the pyramis, and hath the other | 
four baſes with like ſituation oppoſite and pa- 
rallel to the former. Wherefore the applica- | 
tion of the pyramis taken twice, maketh a 
imple Octoedron, as the other Solids. make 
a mix'd compound Solic. 7 


REGULAR SOLIDS. | 
DEFINITIONS. 
I. Au Exoctoedron is a ſolid figure con- 


tained of ſix equal ſquares, and eight 
equilateral and equal triangles. 


„„ 


II. An Lcoſidodicaedron is a ſolid figirt 
contained under twelve equilateral, equal, 
aud equiangled Pentagons, and twenty 
equal and equilateral triangles. 


For the better Underſtanding of the two foi. 
mer Definitions, and alſo of the two Propoſi. 
tions following, I have here ſet two figures, 
whote figures if you firft deſeribe upon paſted 
Paper or ſuch like matter, and then cut them 
and fold them accordingly, they will repreſent 
| Unto you the perfect forms of an Exoctoedron, 
and of an Icofidodecaedron. e 


PROBLEME I. 


To deſcribe an equilateral and equianglil 
Eæectoedron, and to contain it in à given 
| Sphere, and 10 prove that the Diameter of 
the Sphere is double to the fide of the ſaid 
Exoctoedron. 35% 


Conſtr. Suppoſe a Sphere whoſe diameter let 
be AB, and about the diameter AB let there 
be deſcribed a ſquare a, and upon the ſquare 


let there be deſcribed a Cube þ, which let be 


_ CDEFQTVR ; and let the diameter thereof 


be , and the center 8. Divide the fades 
| of the Cube into two equal parts in the 


Points G, H, I, K, L. M, N, O, of Sc. and 
couple the middle ſections by the right lines 


IN, NO, OP, PI, and ſuch like, which ſub- 
tend the angles of the ſquares or baſes of th? 
Cube; and they are equal e, and contain right 
angles, as the angle NIP, For the angle | 

NI, which is at the baſe of the Iſoſceles 


tr] 
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REGULAR SOLIDS. 
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ber, according to the number of the baſes 
of the Cube. Again, foralmuch as the tri- 
angle RIN ſubtendeth the ſolid angle D of 


the Cube, and likewiſe the triangle KGL the 
ſolid angle C, and fo the reſt which ſubteud 


the right ſolid angles of the Cube, and thele 


triangles are equal and equilateral (to wit) be- 


ing made of equal ſides, and they are the li- 


mits or borders of the ſquares, and the ſquares 
the limits or borders of them; as hath been 


1 3. pelore 


triangle NDI, is the half of a right angle, and 
lo likewiſe is the oppolite angle RIP. : W here- | 


5 
i | 
= 
00 
[ ö i} 
| 


— — 
iore the reſidue NIP is a right angle, and ſo 
the reſt, Wherefore NIPO is a ſquare. And 
by the ſame reaſon ſhall the reſt NMLK, 
KGHI, c. infcribed in the bates of the 
Cube, be ſquares, and they ſhall be fix in num- 


— — _ — . - 2 — CG 5 3 3 — — 
3 - = — a 2 - — — r — > 0 IM n — — — > — — — 
———— > 3 4 Iz ors = : — by 9 . — = - — - — Ion — — = — — - 
— —ͤ— 2 — — PS = —— - . _ — - _ —̃— — — — : 2 — — 5 — — 
2 — — — — — =. * — — — — — — — — — — — 
= —_ —— — — — — 


— 


| 


486 


„ 


I TRETLS PE: of 
before er Wherefore LMNOPHGK is 
an Exoctoedron by the definition, and is equi- 
lateral for it is contained of equal ſubtendant 
lines; it is alſo equiangled, for every ſolid 
angle thereof is contained under two ſuperficial 
angles of two ſquares, and two ſuperficial an- 


gles of two equilateral triangles. - 


wy 


diameters of the bales of the Cube are paral- 


QT and VR, ſhall be a parallelogram. And 


for that alſo in that plane lyeth CR, the dia- 
meter of the Cube, and in the ſame plane alſo 


is the the line MH, which divideth the ſaid 


plane into two equa} parts, and alſo coupleth 


the oppolite angles of the Exoctoedron; this 


we 


A 1 VF | —B 


tine ME therefore divided the diameter into 
ref. 44 4 f Wo — „ * 1 | 


two "7 


Demonſtr. Foraſmuch as the oppoſite ſides and 


 Jels, the plane extended by the right lines “ 
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point 8. 


MH f, which line MH coupling the oppoſite 
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in the ſame point, which let be 8, into two 
equal parts e. And by the ſame reaſon may e 4. 1. 
we prove that the reft of the lines which _ 
couple the oppoſite angles of the Exoctoedron, 
do in S the center of the Cube, divide one 
another into two equal parts, for each of the 
angles of the Exoctoedron are ſet in each of 
the bales of the Cube, Wherefore making 
the center the point S, with the diſtance SH 
or SM deſcribe a Sphere, and it ſhall touch 
every one of the angles equidiſtant from the 


two equal parts 4; and alſo divideth it ſelf d cor. 3 4. 1. 


And foraſmuch as AB the diameter of the 
ſphere given, is put equal to the diameter of 
the baſe of the cube, to wit, to the line 
RT, and the ſame line RT is equal to the line 


angles of the Exoctoedron, is drawn by the 
center. Wherefore it is the diameter of the 
Sphere given which containeth the Exoctoe. 
. e Peet Y" 


\ Laſtly, foraſmuch as in the triangle RET, 


the line PO doth cut the fides into two 
equal parts, if it ſhall cut them proportional 
with the baſes, to wit, as FR is to EP, ſlo _} 
ſhall RT be ro PO g. But FR is double 10 f 2. 6. 
FP by ſuppoſition: Wherefore RT, or the 


diameter HM, is alſo double to the line PO, 
the fide of the Exoftoedran, Wherefore we 
Have deſcribed, c. Which was required ta 


PROBLEME IL, | 


To deſcribe an equilateral and equians, 
gled Ierſidodecaedron, and to comprehend: | 


it in a ſphere given, and to prove that the 


H h 4 2” diame- 


488 TF 
diameter being divided by an extream 
| and mean. proportion, maketh the greater 
ſeg went double to the ſide of Teofidode- 
caedron. boys PST OS FURY 8 
Conſtr. Suppoſe that the diameter of the 
| ſphere given be NL, a divide the line NL, 
a 30. 6. by an extreme and mean proportion in the 
poidt I, and the greater legment thereof let 
be NI; and upon the line NI defcribe 2 8 
| Cube h; and about this Cube let there be cir WM 75; 
b rs. 13. cumſeribed a Dodecaedron c; and let the ? 
c 17.13, fame be ABCDEFHKMO, and divide each of 
OS the ſides into two equal parts in the points 
- I; By By. $5. X, V, £, P, e, J, G, He. 
and couple the ſections with right lines, which 
ſhall ſubrend the angles of the Pentagons, as 
I, he 


© Demonſtr. Foralmuch as theſe lines ſubtend 
equal angles of the Pentagons, and thoſe equal 
angles are contained of equal fides, to wit, of 

5 the halfs of the fides of the Pentagons ; 
8& 4. 1. therefore thoſe ſubtending lines are equal d. 
Wherefore the triangles GQV, YQR, and 
VET, and the reſt, which take away ſolid | 
angles of the Dodecaedron, are equilateral, the 
Again, foraſmuch as in every Pentagon are II bal 
delcribed five equal right lines, coupling the I lik: 
middle ſections of the ſides, as are the lines MW \ 
Ov, VT, TS, SR, and RQ, they deſcribe a nur 
Pentagon in the plane of the Pentagon of tri: 
the Dodecaedron. And the ſaid Pentagon is lid 


contained in a circle, to wit, whoſe center I ſai 
is the center of a Pentagon of the Dodeca- V 
edron, For the lines drawn from that center I ed: 


to the angles of this Pentagon are equal, for II ed 
that they are perpendiculars upon the bales the 
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eut e. Wherefore the Pentagon QRSTV, 3 4 


PIER — 
— — 
== 


eqyiangled 7. And by the Tame realon may f 11.4 


the reſt of the Pentagons deſcribed in the 
8 8 the Dodecaedron, be proved equal and 
8 | | „ 1 8 
Wherefore thoſe Pentagons are twelve in 
number: And foraſmuch as the equal and like 
triangles do ſubtend and take away twenty ſo- 
lid angles of the Dodecaedron ; therefore the 
ſaid triangles ſhall be twenty in number. 
Wherefore we have deſcribed an Icoſidodeca- 
edron by the Definition, which Icofidodeca- 
edron is equilateral ; for that all the ſides of 
rhe triangles are equal and common with the 
Pentagons; and it is allo equiangled. For 
each of the lolid angles is made of two ſu- 
„„ perficia}- 


— — == 


if 
WT | 
Witt 
i 
1 40 
61 107) 
2000 
* 211047 
004 
1. 
N 
8 111 
| ' 
1141! 4 
| A | 
* 11169 
Ain 4 
itt 
118 . 
/ 11 
1 1 
* 
[ 
"a; [ 
: | 1 
4 
i ' alk [is oY 
1 { 1 
1440 
f : if 1 
+ 
4+ 
ö 1 ' 
1 Mt! 
A 
1 v0 
WI BAL 
PI 
£ : 
: MH. i} 
EET 
N. 1 . 
1 7 
11 1% 
5 1 } 
io : | 
F 1 * 
b * i 185 
17 
Y. 10 1 
Ann 16 11 
in 
N. 14 
ine 
Nin 
1 9 
7 1 1 
iy 4 
PST 108 1 
In 148 14 
+47 '% y 
411430 23 UH 
* t Mt. 
1 j ! 
eri, 
1 
wy 18 
31 Mie 
1 
147 +4 : b 
i A 
vin 
Tali; 14.37 
4 : 1 
1 Ii 
1 
N wif 
* a % 
o J 
"= jt W, 
11 
Nin 
i 
11 1 7 (08 
a 1 : 
{$983 14.2 
841, 
i 
wt 1 
| 14 
. 
54 & 
1 4 
N * fy 
* 496 ev 
122199 
13543 
1 18 4 
11 +} 75 ö 
ty 
1h 44 
"W 
: 


Cy 2 


4 —ü— _— 
Tac < — 


— 2 


r ————— — 
— OE ED ooo, bs —— — 
— > is RI —— 


= 
U oo mn — 
— — — 

* 


=== 
— 


> . 

== * "wo Is WV: 2 2 * wx 
- > — — ICs 4 7 — — 0 — — . - 4 * — — 2 — — — 

IE Is 4 "1 OS _— 0 —— — — > — — a —— e po ms — 8 — — — — —— 

- = - — _ 3 ava F —— — —S.= == - = = —— 
1 3 —— — 7 = 3 — 1 — — 2 — . — —— — 
— On, — —— 2 8 » 5 . © - 
2 . RICERLT AIC = - Nr — — - . — 
N 


— 


—— 
— 
=== = 
- = 
— — 
ä — 
Y 


Mc « — — . 

- 2 f 
— 2 

* 3 a * = 
I : — — 
— = 
"= 3 

3” 2. COD 


49 


ATREATTSE of 


perficial angles of an equilateral Pentagon, 


and of two ſuperficial angles of an equilate- 
ral triangle, 5 55 
Now let us prove that it is contained in 


the given ſphere whoſe diameter is NL. For. 
almuch as perpendiculars drawn from the cen- 


ters of the Dodecaedron, to the middle ſe. 


ctions of his ſides, are the halfs of the lines 


g 3. eor. of 
27. $3, 
H idem. 


which couple the oppoſite middle ſections of 


the ſides of the Dodecaedron g; which lines 


allo h do in the center divide one another into 
two equal parts, Therefore right lines drawn | 
from that point to the angles of the Icofi. | 
dodecaedron (which are ſet in thoſe middle 
{ections) are equal; which lines are thirty in 
number, according to the number of the fides | 
of the Dodecaedron ; for each of the angles | 
of the Icoſidodecaedron are ſet in the middle 
ſections of each of the ſides of the Dodeca- |! 


edron. Wherefore making the center of the 


J 4. cor. 
17. 13. 


Dodecaedron, and the ſpace any one of the 
lines drawn from the center to the middle 
ſections, deſcribe a ſphere, and it ſhall paſs by } 
all the angles of the Icolidodecaedron, and. | 


Mall contain it. 


And fora!much as the diameter of this ſo- | 
lid, is that right line whoſe greater ſegment # 
is the fide of the Cube inſcribed in the Dode. i 
caedron i, which fide is NI by ſuppoſition. } 


V herefore that ſolid is contained in the ſphere 


Nr. 


given, whole diameter is put to be the line 
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Nc let us prove that the great ſegment. 

of the diameter 1s double to QV the fide of 

the ſolid. Foraſmuch as the ſides of the tri- 

angle AEB, are in the points Q and V Givi- 

ded into two equal parts, the lines QV and _ 
BE are parallels E. Wherefore as AE is to Kcor. 39. 1. 
AV, fois EB to VQ /. But the line AE is 12.6 
double to the line AV.. Wherefore the line ; 
BE is double to the line QW n. Now the m 4.6. 
line BE is equal to NI, or to the fide of the 
Cube u; which line NI is the greater ſegment U 2 cor. of 
of the diameter NL. Wherefore the greater 17-13. 
ſegment of the diameter given is double to the TE 
fide of the Icoſidodecaedron infcribed in the 

given {phere. Wherefore we have deſcribed, 

c. Which was required to be done. 
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ADVERTISEMENT. 


To the Underftanding of the nature of this 

| Teolidodecaedron, you muſt well conceive the 
paſſions and proprieties of both theſe ſolids, of 
whoſe baſes it conſiſteth, to wit, of the Icoſa. 
edron and of the Dodecaedron. And altho' in 

it the bales are placed oppoſitely, yet have 
they to one another one and the ſame incli- 
nation. By reaſon whereof there lye hidden in 
it the actions and paſſions of the other Regu- 
lar Solids. And I would have thought it not 
Impertinent to the purpoſe to have ſet forth 
the inſcriptions and circumſeriptions of this 
Solid, if want of time had not hindred. But 
to the end the Reader may the better attain 
to the Underſtanding thereof, I have here fol- 
 Jowing briefly ſet forth, how it may in or 


about every one of the five Regular Solids be ce 
| inſcribed or circumſcribed by the help where- the 

of he may, with ſmall travel or rather none at ſer 
all, having well poiſed and conſidered the De- co 


monſtrations appertaining to the foreſaid five 
Regular Solids, demonſtrate both the inſcri- 10 
ption of the ſaid Solids in it, and the Inſeri- 


ption ct it in the ſaid Solids. 
Df the Inſcriptions and Circumſcript ions of 1 
1 an Icoſidodecaedron. IT C 
An Icoſidodecaedron may contain the other iſ 


five regular bodies. For it will receive the 8 
angles of a Dodecaedron in the centers of the : 

_ triangles which ſubtend the ſolid angles of the . 
Dodecaedron, which ſolid angles are twenty 1 
in number, and are placed in the ſame order 1 
in which the ſolid angles of the Dodecaedron : 
taken away, or ſubtended by them, are. And { 
by that realgn it ſhall receive a Cube and a 

1 „I 
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Pytamis contained in the Dodecaedron, when - 
as the angles of the one, are ſet in the angles 
„%%% ² ¾ %) Hos 
An Icoſidodecaedron receiveth an Octoedron, 
in the angles cutting the fix oppoſite ſections 
of the Dodecaedron, even as if it were a ſimple 
„„ / ERTIES. 
And it containeth an Icoſaedron, placing, the 
twelve angles of the Icoſaedron in the ſame 
centers of the twelve Pentagons. 4 
It may allo by the ſame reaſon be inſcri. 
bed in each of the five regular bodies, to wit, 
in a Pyrdmis, if you place four triangular ba- 
ies concentrieal with four baſes of the Pyramis, 
after the ſame manner that you inſcribed an 
icofaedron in'a Pytamis; ſo likewiſe may it 
be inſcribed in an Gctoedron, if you make eight 
baſes thereof concentrical with the eight baſes 
of the Octoedron. It ſhall alſo be inſcribed. 
in a Cube, if you place the angles which re- 
ceive the Octoedton in it, in the centers of 
the baſes of the Cube. Again, you ſhall in- 
ſcribe it in an Icofaedron, when the triangles 
compaſſed in of the Pentagon baſes, are con- 
centrical with the triangles which make a 
ſolid angle ot The Lcolaetfe rt. 
_ Laſtly, It thail be inſcribed in a Dodeca- 


edron, if you place each of the angles there- 
of in the middle ſections of the ſides of the 
Dodecaedron, according to the order ef the 
Sonnig hu EDS: 
The oppoſite plain ſuperficies alſo of this 
ſolid are Monde For the oppolite ſolid an- 
gles are ſubtended of parallel plain ſuperſicies, 
as well in the angles of the Dodecaedron lub- 
tended by triangles, as in the angles of the 
Icolaedran ſubtended of Pentagons, which 
thing may eaſily be demonſtiated. Moreover, 
in this ſolid are infinite properties and paſſions, 
ſpringing of the ſolids wheieof it it compol:d, 
= To Where 
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A TREATISE F 


Wherefore it is manifeſt, that 2 Dodeca: 


edron and an Icolaedron mixed, are transform. 


ed into one and the ſelf ſame folid of an Ico- 


Hidodecaedron, A Cube alſo and an Octoedton 


are mixed and altered into. another ſolid, to 


wit, into one and the ſame Exoctoedron. But 


a Pyramis is transformed into a fimple and 


pereet ſolid, to wit into an Octoedron. 
IM 


we will frame theſe two ſolids joined to. 


x | og into one ſolid, this only muft we ob- 


WWW A TP | 
In the Pentagon of a Dodecaedron inſcribe 
a like Pentagon, and let its angle be ſet in 


x 


the middle ſections of the pentagon circum- 
ſcribed, and then upon the {aid Pentagon in. 
ſcribed, let there be ſet a ſolid angle of an 
| Teofaedron, and fo obſerve the ſame order in 
each of the baſes of the Dodecaedron, and 


the ſolid angles of the Icolaedron, ſet upon 
theſe pentagons ſhall produce a ſolid conſiſt- 


ing of the whole Dodecaedron, and whole 
Icoſaedron. In like ſort, if in every baſe df 
the Icolaedron, the fides being divided into 
two equal parts, be inſcribed an equilateral 
triangle, and upon each of thoſe equilateral 
triangles be ſet a ſolid angle of a Dodecaedron, 
there ſhall be produced the ſame ſolid conſiſt- 
ing of the whole Icoſaedron, and of the whole 
J TC 
And after the ſame order, if in the ba- 
ſes of a Cube be infcribed ſquares ſubtending 


the lolid angles of an Octoedron, or in the 


baſes of an Octoedron be inſcribed equilateral 


tiiangles lubtending the ſolid angles of 2 Cube, 


there ſhall be produced a ſolid confiſting of 


either cf the whole Solids, to wit, of the 


whole cube, and of the whole Octoedron. 
| But equilateral triangles infcribed in the 
baſes of a Fyramis, having their angles ſer in 
the middle lections of the hides of the Frans 


1 


. am... . At 85 > == - ws, cuny aw, aa” SG , #8 — 3» 


ramis; 


REGULAR SOLIDS. 
and the ſolid angles of a Pyramis, ſet upon 
the laid equilateral triangles, there ſhall be 
produced a ſolid conſiſting of two equal and 
% WQ ooo. 17 75 
And now if in theſe ſolids thus compoſed, 
you take away the ſolid angle, there ſhall be 
reftored again the firft compoſed ſolids, to 
wit, the tolid angles taken away from a Do- 
decaedton and an Icoſaedron compoſed. into 
one; there ſhall be left an Icoſidodecaedron, 
the ſolid angles taken away from a Cube and 
an Octoedron compoſed into one ſolid, there 
ſhall. be left an Exoctoedron. Moreover, the 
ſolid angles taken away from two pyramids 
compoled into one ſolid, there ſhall be left 


+ 


an Ockoedron. 1 1 
Of the nature of a trilateral and equi- 
5 8 lateral Pyramis. Y OED | 


1. A trilateral equilateral Pyramis is divi- 
ded into two equal parts, by three equal 
fquares, which in the center of the Pyramis 
cut. one another into two equal parts, and 
petpendicularly, and whole angles are ſer in 
the middle ſections of the ſides of the Py- 


2. From a Pyramis are taken away four 
Pyramids like unto the whole, which utterly ß, 
take away the ſides of the Pyramis, and that 
which is left is an Octoedron, inſcribed in 4 
the Pyramis, in which all the ſolids inſcribedld, 

in the Pyramis'are contained, © CG nts 
% porpengdiqular drawn from the angle 
of the Py = 


e Pyramis® to the bale, is double to the 
diameter of the Cube inſcribed in it. 
J. And a right line coupling the middle 
ſections of the oppoſite ſides of the Pyramis 
is triple to the fide of the lame Cube, © 


* 


diameter of the baſe of the Cube. 
6. Wherefore the ſame ſide of the Pyramis 


ſphere, 


_ - diameter of the Octoedron hath to the fide of 
the Octoedron. = | ; $ | 


edron is in power ſeſquialter to the diame- 
ter of the circle which containeth the bale, 
and is in power duple ſuperbipartiens. tettias 
(that is, as 8 to 3,) to the perpendicular or 
tide of the foreſaid Rhombus; and moreover 


FN TREATISE of 
. The fh alto of Pyramis is triple to the 


is in power double to the right line which 
coupleth the middle lection of the oppoſite 


des. | | 


7. And it is in power ſeſquialter to the per, ws 
pendicular which is drawn from the angle to 
38. Wherefore the perpendicular is in power 5 
ſeſquitertia to the line which coupleth the 1 
middle ſections of the oppoſite fides. | ba 
9. A Pyramis and an Gaoedron inſcribed in 
it, alſo an Icoſaedron inſcribed. in the [ame WW 
OQoedron, do contain one and the ſan: 2 


Of the nature of an Odtoedron. w 


1. Four perpendiculars of an Octoedroy, WW 28 
drawn in four baſes thereof from two. opps- 1 
ſite angles of the ſaid Octoedron, and cou- pe 
puled together by thoſe four baſes, deſcribe 2 
Rhombus, or Diamond figure; one of Whole W © 
diameters is in power double to the other 
diameter. „ 


. 


2. For it hath the ſame proportion that the 


2 „„ 83 


3 An Octoedron and an Tcoſaedron ins 


| feribed in it, do contain one and the ſame 


4. The diameter of the Tolid of the Octo- 


OO, i man ay, Ay 


Is 


my YU ee 
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is in length triple to the line which coupleth 
the centers of the next baſes. 

5. The angle of the inclination of the baſes 
of the Octoedron, doth, with the angle of the 
inclination of the baſes of the Pyramis, * 
angles equal to two right angles 


07 the nature of a Cale. = 


1. The diameter of: a Cube is in power ſeſ- 
guialter to the diameter of his baſe, 
2. And is in power triple to his ſide. 


3, And unto the line which coupleth the 
centers of the next baſes, it is in Powef | 


ſextuple. | 


Again, the fide of the Cube, is to the 
fide of the Icoſaedron inſeribed in it, as the 


whole is to the greater ſegment. 


5. Unto the ſide of the Dodecaedron, it is 


a8 the whole is to the leſſer ſegment. 


6. Unto the ſide of the Octoedron it Is ; in | 


power duple. 


7. Unto the fide of the Pyramis it is in pow- 


er ſubduple. 


8. Again, the Cube is triple to the Pyra- 


mis, but to the cube the Dodecaedron is in 


a manner double. Wherefore. the lame Dode- 
caedron is in a manner ple to the ſaid 
F | 0 


Of the nature of the Leoſucdron. 


1. Five triangles of an Icoſaedron, do make 


a ſolid angle, the baſes of which triangles make 
a Pentagon. If therefore from the oppolitc ba- 
les of the Icoſaedron be taken the other Pen- 


tagon by them deſcribed, thele pentagons ſhall 
in ſuch ſort cut the diameter of the leolaedton 
- which coupleth the foreſaid opponce angles, 


I-43 =: that 


497 


b 
140 
114 
{ 
1H 
f 
y i 
. 
i \ 
ih 
91 
n 
4 oy 
(1 004 
ith 18 
I's 
11 1 
13 
N 
18 
2/1 4 
14 
it 
{MAES 
WH 2.5 
148 
(i! FS 
199 
1 
74 + 
HRW 
For 1 
156 N 
1 
i it 
bd © 
1 4 
11 
i. 
1 1698 
1 1 
14 
14 ff 
Wit? 
0 
15 
1 0 
1 4 
15 
i | 1K? 
* 4 
(40 tb 
19 
1 
L nt I} 
* i 
Ir 
N 
Ty . 
i it 1 
SHEER 
4 ts {is 
(HH ©, 
74 
N 
1 
by 1 
N 
nh © 
$41 5075. 2072 
jt \#43 
e 
AM 
7 * 
1411 
N Ph 
y 
1 
| 0 
4 14 2380 
LE 
4 i 9? 14 
"PIR." 
1 a 
Nane 
. 4) 
Mitt 2 
0 17 1.325 
* 
. | £3 
tis 12 
Wl 43 
44/488 
. a? 
41 26 
t+ 43 4 
; ö 15 
1 a 
1 
4.33 
T4! $: 
I? bs 
#4 {14 008 
121 
" 1 : 


: 7 1 - 
it” 
t, 
1 
3 4 144 
1 
11 
1 
Ae 
A 


1 
14 
145 
10 
17 
EA 
11 
0 
$ 
» 
\ 


498 


1 TAE AT18K * 


that that part which is contained between the 
Planes of theſe two Pentagons ſhall be the 
greater ſegment, and the reſidue which is 
drawn from the plane to the angle, ſhall be the 
leffer fegment. 


2. If the oppoſite angles of two 'baſes j join- 


eg together, be coupled by a right line, the 
greater ſegment of that right line is the fide 
of the Icolaedron. 


3. A line drawn from the center of the Ico- 


 faedron to the angles, is in power quintuple 
to half that line which is taken between the 


Pentagons, or of the half of that line which 
is drawn from the center of the circle which 


containeth the foreſaid Pentagon, which two 


lines are therefore equal. 


4. The fide of the Icoſaedron bini in 
power either of them, and alſo the leſſer ſeg- 
ment, to wit, the line which falleth from the 
totid angle to the pentagon. 


5. The diameter of the lonlued;ct denteineth 


in power the whole line, which coupleth the 

oppoſite angles of the baſes joined together, 
aud the greater ſegment thereof, to wit, the 
| fide of the Icolaedron. 


6. The diameter alſo is in power quleituple 


to the line which was taken between the Pen- 
tagons, or to the line which is drawn from the 
center to the circumference of the circle which 
cContaineth the Pentagon compoſed of the ſides 
f the Icoſaedron. a 


7. The dimetient containeth in power the 
right line which coupleth the centers of the 


oppoſite baſes of the Icoſaedron, aud the dia- 
meter of the circle which containeth the bale. 

8. Again, the (aid dimetient containeth in 
Power the diameter of the circle which con- 
taineth the Pentagon, and alſo the line which 
is drawn from the center of the ſame circle 


10 the ciicumference ; that is, it is quintuple 


i 


222 4 * 


1 — ID LAS »- * 


REGULAR SOLIDS. 
to the line drawn from the center to the cir- 
cumterence, 8 5 
9. The line which coupleth the centers of 
the oppoſite baſes, containeth in power the 


the ſide of the Cube inſcribed in the Icoſaedron 
js the Renter ⁵—B ͤ K 

to. The line which coupleth the middle ſe- 
ctions of the oppolite fides, is triple to the 
lide of the Dodecaedron inſcribed in it. 


and the greater ſegment thereof be made one 
line, the third part of the whole is the ſide of 
the Dodecaedron inlcribed in the Icoſaedron. 


; | Of 1 be D odecaedron. 


ſo that right line to which the fide of the 


Dodecaedron is the leſſer ſegment, and the ſide 


of the Cube inſcribed in it is the greater ſeg- 


ment, which line is that which ſubtendeth the 
angle of the inclination of the baſes, contained 


under two perpendiculars of the bales of the 
%% d Op ts Say 
2. If there be taken two bales of the Dode- 
caedron, diſtant from one another by che length 
of one of the ſides, a right line coupling their 


centers being divided by an extreme and mean 


proportion, maketh the greater ſegment the 
right line which coupleth the centers of the 
next bales. oe os ES 

3. If by the centers of five baſes ſet upon 
one bale, be drawn a plain ſuperficies, and by 


the centers of the bales which are fet upen 


the oppoſite baſe, be drawn alſo a plain ſus 
perficies, and then be drawn a rigut line, 
coupling the centers cf the oppuſiic bates; 


113 4 that 


line which coupleth the centers of the next | 
baſes, and alſo the reſt of that line of which 


11. Wherefore, if the fide of the Icoſaedron 


1. The diameter of a Dodecaedron containeth 
in power the fide of the Dodecaedron, and al- 
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is between the planes. 


Dodecaedron. 


a 


V 
that tight line is ſo cut, that each of his 
parts ſer without tbe plain ſuperficies, is the 


greater (ſegment of that part which is con- 
| rained between the planes. 1 


4. The ſide of the Dodecaedron is the greater 


| ſegment of the line which ſubtendeth the an- 
gle of the Pentagon. 555 


5. A perpendicular line drawn from the cen- 
ter of the Dodecaedron to one of the baſes, 
is in power quintuple to half the line which 


6; Abd therefore the whole line which cou. 


pleth the centers of the oppoſite baſes, is. in 


power quintuple to the whole line which is 


between the {aid planes. ß 
J. The line which ſubtendeth the angle of 


the baſe of the Dodecaedron, together with 


the fide of the baſe, are in power quin- 
tuple to the line which is drawn from the 
center of the circle which containeth the baſe, 
to the circumference, _ 3 


8. A ſection of a ſphere containing three 


\ * baſes of the Dodecaedion, taketh a third part 


of the diameter of the {aid ſphere.  _ 
9. The fide of the Dodecaedron and the line 


which ſubtendeth the angle of the Pentagon, 
are equal to the right line which coupleth 


the middle ſections of the oppoſite ſides of the 


ö „„ 
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Prurokeus 
ARCHIMEDES. 


LN Coins the Satere and Clin. 


„ f Indiviſibles, and briefly De- 
h monſtrated by the Reverend and 
Learned Dr. Is AAC Barrow, 


: H E main Deſign of Archimedes in his 
WES, Treatiſe of the Sphere and Cylinder, is to 
2/- relolve theſe four Problems. 
. To find the proportion of be fuperſ- 
<< ceof a ſphere to any determinate eirele; 
o to find a circle equal to the ſuperficies 
77 on 
2. To find the proportion of the ſuperficies of 
any ſegment of a ſphere to any determined circle; 
or to find a circle equal to the ſuperficies of any 


gn ſegment, | 
TOE. 113 6 3. To 


der, Inveſtigated by the Method 


[ co2 ] 


3. To find the proportion of the ſphere it 


given ſphere. 


4. To find the Proportion of a ſegment of a ſphere 
zo any determinate Cone or linder; or to find q 


Cone o Cylinder equal to a given ſegment. 


Thele tour Problems Archimedes profecutes 


el 
(or of iss ſolid content) to any determinate Cond ul 
linder; or zo find a Cone or Cylinder equal 10 4 


leparately, and Jays down Theorems imme. 


diately tublervient to their ſolution ; but 


e 


reduce them to two: For ſince an Hemiſphere 
is the legment of a ſphere, and the method 


of finding out its relations, in reſpect to 


the 


| fuperficies and folid content, is comprehended 


in the general method of inyeſtigating 


the 


proportion of the ſegments + And from the 
{uperiicies and lolid content of an Hemiſphete 
already found, the double of them, (that i 
the l[upeificies and content of the whole 


ſphere) is at the fame time given, And 


in. 


gerd Pris lupel fluous and foreign from the 

Laws of good Method, to inveſtigate their 
relations diſtinctly aud ſeperately ;, lo that if 
it were not a crime, I might on this account, 


blame even Archimedes himlelf. 


* . 


The whole manner therefore is re 
| tiiele two Problems. WO] | 


uc'd to 


I. Ta jind the proportion of the ſuperficies of 
any ſegment of a ſphere, to a determinate circle; 
or te fend a circie equal to the ſuperſicies of a given 


ſegment, _ = 
2. To find the proportion of the ſolidity of 


Guent of a ſphere to any determinate Cone or 
Cy:inder ;, or to find a Cone or Cylinder equal 10 


an affign's ſegment of a ſphere. 


] mall iclolve theſe Problems by another 


moch e ſier and ſhorter method: In which 


the 


pidur being inverted, fiiſt, I ſhall ſeek the 
uce 


jy 


lil oi 2 logment, and "rpm Theme 4a, 


Lo, 

its ſuperficies 3 a thing which is in my judg- 
ment well worth obſerving, and perform'd (as 
] know of ) by none. Ke Re . 

Firft therefore, for finding the ſolidity of a 
ſegment, I ſhall lay down two, commonly 
known and receiv'd Suppoſitions, vi. 

i. That a ſeries of magnitudes proceeding in 
Arithmetical Progreſſion from nothing (incluſive) or 
whoſe common difference is equal to the lenft mag- 
nitude, is ſubduple of as many quantities equal 
to the greateſt; (i. e. ſubduple of the product of 
the greateſt term and number of terms :) So that 
if the ſum of the terms be called z, the greateſt 
term g, and the aumber of terms n, then will 


2= 2, or 26 np. = 
The truth of this Propoſition will eafily 
appear by expreſſing the leries twice, and in- 
ycrting the order; TOW ores 4 : 335 n | 
e f l No 
44, za, 24, ©, 0. 


For ſo the difference always being equal to 
the leaſt quantity, *twill be evident that each _ 
two corre[pondent terms taken together are 
equal to the greateft term; and allo, that. the 
ſeries taken twice is equal to the greateſt ter 
repeated as many times as there are terms. 
J. e. the laſt term diawn into the number ef 
| We have in a triangle a very clear and ea- 

If fy example of this moſt vſetul Propoſition, 
r which is prov'd hence, 20 be half a parallelo- 
e bam having the ſame altitude, and ſtanding on 
%% VVV 


1 14 i Suppoſe 


[ 504 3 

3 | Suppoſe the altitude 
rr AE of the triangle AEZ 
AZ do be divided into parts 
4 incefinitely many and 

__ ſmall AB, BC, CD, DE, 
Aud parallels BZ; CZ, 
— DZ, EZ, drawn thro? the 
E points of Diviſions; all 
„„ theſe proceed from nothing 
in an Acirhmetical progreſſion, and conſequent- 
1y the lum of 'em all, (chat is, the triangle 
AE) is ſubduple of the greateſt EZ drawn 


into the altitude AE, by which the ſum of 


the terms is expreſs d, that is, ſubduple of the 
Parallelogtram EY, whoſe baſe is EZ, and 
Altitude AK. VV 
But the illuſtration of the Rule will con- 
duce more to our deſign by inferring: hence, 
That a circle is equal to half of the radius drawn 
into the circumference, after this manner. Con- 
ceive a circle to conſiſt of as many concentric 
Peri pheries as their are points or equal parts 
indefinitely many and {mall in the radius, 
Theſe Peripheries, as well as their radii, pro- 
Ceed from the center or nothing ia an Arithme- 
| Fical progreſſion ; and therefore their ſum, that 
is, the wnole circle is equal ro half the greateſt 
(or extreme circumference) drawn into the 
number of terms, that is, the radius. 


After the fame manner we may ſuppoſe 


DZ, EZ, as there are 


radius AE, which Arcs, 


as their radii, proceed- 


— ing from a point or no- 
thing in an Arithmeti- 
ea! progreflign, the lecto 


the Leet AEZ 0 couliſt of as many cen. 
85 5 centric Arcs BZ, CZ, 


points (or equal parts 
_ indefinitely ſmall) in the 


'y 
"all 


L 5051 
allo will be equal to half the radius drawn in- 
to the extreme Arc EZ. Which may be 
made evident alſo after this manner: Let us 
ſuppoſe the right line EY to be perpendicu- 
Jar to the radius AE, diaw the right line AY, 
and from the points B, C, D, of diviſion in 
the radius, draw BY, CY, D, parallel to EY, 
and terminated at AY. Becaule EY : D (.: rad. 
AE: rad AD) :: Arc. EZ: Are DZ. and EY => 
EZ, thei: will DY — Arc DZ; and in like 
manner wi] CY — CZ, and BY = BZ. whence 
the triangle AEY will be = to the ſector 
33 SS ©» NO 
AEZ, that is, ( —) = [e 
ctor AEZ. By this means we collect that ce- 
lebrated Theorem of Ac himedes, that a circle is e- 
qual to a triangle, woes baſe is equal to the radius, 
and altitude equal to the periphery of the circle; aid 
that without any inſcription or circumlcri- | 
ption of figures, by only ſuppoſing that the 
Area or Superficies of the eirele conſiſts of in- 
finitely many concentric Peripheries. Which 
met hod of Indiviſibles, (now firſt of all known to 
me) ſeems no lets evident (nay more evident) 
and perhaps leſs fallacious than that wherein 
planes are ſuppoled to conſiſt of parallel right 
ines. and ſolids of parallel planes; as bere- 
after ſhall be evident, when we ſhall collect, 
by this method, the proportions of ſpheric and 
cylindric ſuperficies to one another, by know- 
ing the ſolid content; and on the other hand, 
the ſolid content, by knowing the ſuperficies, 
with admirable facility, and moſt full ſatisfa- 
ction in thoſe things which are rigidly ga- 
ther'd by pure Geometry, = 
Let us ſuppoſe a ſeries of quantities to pro- 
ceed from o (incluſve) in a duplicate Arithmetic 
2 pragreſſion, that 16, 0, 1, 4, 97 16, Cc. the ſquares 
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of numbers in a ſimple Arithmetic progreſſion, e, r, 


2, 3, 3, &c. And the tripie "of this ou will 
always exceed the greateſt term multiplied by the 
number of tems; but the number of terms in. 
creaſing the proportion, continually approximates 
till at laſt it comes to an equality, when the num- 
ver of terms is increaſed in intinirum, 
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triple of the terms will be to the greateſt 
term drawn into the number of terms as 3 to 
zz; if there be three terms as 5 to 4; if four, 
as 7 to 63 if five, as 9 to 8, and fo conti- 
nually: So that the antecedents of theſe pro- 
Portions always mutually exceed one another 
by the number 2; and lo every antecedent its 
conſequent by 1, Whence it is evident that 
by how much the greater the number of terms 
is, by ſo much the more the proportion tends 


5 to equality. So 100 to 99 is Jeſs diſtant from 


the proportion of equality than 10 to 9. 
From hence, ſuppoſing the number of terms 
infinite (or infinitely great,) the triple of quan- 
tities proceeding thus in a duplicate propor- 
tion (or as the ſquares of the numbers, o, 1, 

2, 3, 4, Ce. will be equal to as many quan- 

Tips equal to the greateſt tem. 3 3 


triple of as many circles e- 
aual to the greateſt, conſtitu- 
ted on the greateſt diameter 
E, that is, ſubtriple of a 
cylinder whole baſe is AEY, =; 
and altitude AE. „ 


˙ꝰ f 
The ſame, as to the ſubſtance of it, is laid 
down by Archimedes in his Book of Spirals, as 
the Foundation cf many Argumentations, in 
that, and other Books, and is well demonftra- 
ted by our Learned Country-man Dr. Wallis : 
However, I thought fit to illuftrate the mat- 
ter by this method, as being not unworthy 
our Conſideration, and very perſpicuous and 
intelligible in this, that 'tis free from Fra- 


ctions: And by the way 'tis oblerv'd, that 
from hence we may eaſily find the proportion 


of a ſeries triple to as many terms equal to 
the greateſt, vis. as twice the number of terms 


Jeſs one, to twice the number of terms lefs 
two. So that if the number of the terms be 6, 
the propbriion of a leries triple to as magy 
terms equal to the greateſt will be as 11. 


It will be a very ealy and apt Illuftration 


ok this Rule, if we infer hence, Tha: a Cone is 

ſubtriple of a linder, having an equal baſe 
and altitude. For let us ſuppoſe the altitude 
Ak of the cone ZV to be divided into equal 


and indefinitely many parts, by as many pa- 


rallel right lines ZV, and the lines ZV will 

be as the numbers x, 2. 3, 4, c. and the 
Lquares- or circles conſt ituted upon the diame-- 
tels Z, as 1, 4, 9, 16, & c. whence all thoſe 


circles, or the whole cone AZY (made up 
of the lame) will be ſubk : 


There occur two other moſt apt examples 


of this Rule, viz. by inferring, That the comple- 


ment of a Semiparabola is ſubtriple of a paralle- 


lagram having the ſame baſe and height ; as 


- allo, That the Pact com / ig henge : by the * 


* 


1508 J 
and Radius is ſubtriple of the circle in which 
the ſpiral is generated: But of theſe in ano- 
ther place. Whzrefore to go on with what 
we began, theſe two Rules being ſuppoſed ; 
let us conceive ZA to be a ſegment of a 

e 5 ſphere, X its centey, 

A its diameter, and 
ZAV T a great Circle 
paſſing thro' the ver- 
tex, and the part AE 
of the Axe to be di- 
vided into an indefi- 
nitely many equal parts; 
and ler us imagine pa- 
rallel lines to be drawn 


| ow thro? the points of Di- t 
„ viſion, generating cir- Wl 
eles in the fphere, whoſe Radii let be BZ, CZ, 


DZ, and diameters ZV. I ſuppoſe the ſegment | 
of a {phere to conſiſt of all theſe parallel cir- 


dles, whoſe number is as great as that of the 
points, or equal indefinitely many ſmall parts in 


the Axe AE, according to the known Me. 
zhod of Indiviſibiss. © ONE 

But now for brevity's ſake, let the dia- 

meter AT be called d, and the radius of the 

ſphere r (if need be,) and the Axe AE, by 
which the number of terms is exprefs'd, call 

u, and one of the equal parts. a; which be- 

: 555 lettled, 'tis evident, (by the Elements) that 

BZ. =ABxBT =axd—a=ad—a?, and 

in like manner CZ. =AC x CT = 2 ax 

4 — 2 4 2 4d — 4 a?, and by the ſame rea. 

ſoning DZ: = ADN DT =}; ad- 927, and EZ » 

— AExET == 44d — 16 42, &c. that is, that 

the ſquares of the radii of the circles ZY are 

to one another as the rectangles ad, zad, zad, 

4ad, &c. (which proceed in an Arithmetical 

- Progreſſion from o) leſs by the [quare a, 44a, 
e Po 9a”, 


L509 % | 
5, 16a*, &c. which go on as the ſquares 
of the numbers, 1, 2, 3, 4, Cc.) But by out 
| firſt Rule, all the Rectangles o, ad, 2ad, 3ad, 


equal to the greateſt AE x AT or nd, that is, 
. . 
P 9s 


— - | n H 7 * 
s 18. * 
| 


Wherefore all the ſquares deſcribed upon 


the radii BZ, CZ, DZ, EZ, conjunctly, are 


ndnnnn 


terms being reduc'd to the ſa 
3 ndn=2, unn 5 

the ſquares deſcribed upon the diameter Z V. 
. 12 ndn — 8 1 6 nan — 4 n 
are equal to 


Whence a ſegment of a ſphere is equal to a 
Cylinder, the diameter of whoſe baſe is the 
fide of a ſquars)equal to6nd — 4 n, and alti- 
tude is j n; or to a cone having the fame baſe, 
but the altitude n. or which is all one, having 


6nd= 4n* 


fame baſe ZV with the ſegment ZA, by 


gad, 8c. are equal to half as many terms 


Moreover, by our ſecond Rule, all the 
ſquares o, a2, 442, gaz, 1642, Ce. taken to- 
gether, are equal to a third part of as many 
terms equal to the greateſt AE? or n*, that 


me denomination,) 


and rheir quadruple, that is, all“? 


2 baſe whoſe radius is — — oy 8 
, and altitude n as before. Which 
Cone we may change into a Cone upon tbe 


faying, as ZE* (i. e. dn — n*) to} nd u or 
aying, 28 ZE ( 9 Mi 9 +” ork” 


— — 


4 py — —————— oe > > ne te er on ws ee. — — 
= 2 — a - 4 — * — - 
—— — — 1 —— 


— — 
"A 


(both terms being divided by n) as d — u to 
3.4 n, ſo reciprocally u to the altitude of 
the Cone ſought: Or in the figure by ma. 


de the altitude of a Cone, which having a 
| baſe equal to the baſe of the Hemiſphere, (or 

to the greateſt circle in the ſphere,) will be. 
equal to the Hemiſphere. And a Cone whole ' 
bale is double of the greateſt circle, and the 


of the greateſt circle, and altitude 2 x, will 
de equal to the whole Sphere. Whence the 
whole Sphere is : of a Cylinder the diameter 


And this is the chief Theorem of Archime- 
des, viz. That a ſphere ſubſeſquialter or +. 

of that Cylinder, whoſe Altitude and Diameter of 
tb baſe is equal to the Diameter of the Sphere. 
_ Furthermore, not to pals over any thing in 
our Author which feems to be to our purpoſe 2. 
Ik to the ſum fi;ſt found, repreſenting a ſeg. 


A 


king, as TE to TE + X4, ſo 1s EA to ES, 
For ES will be the altitude of the Cone ZSY e- 
gual to the ſegment of the ſphere ZAY. Which 
35 a noted Theorem of Archimedes, demonſtrated 
by kim with fo much labour and prolixity. _ 

Hence, if the given ſegment be a Hemi. 
ſybere, and ſo z — dior r, then dor z will 


altitude zr, or the Cylinder whoſe baſes is; 


of whofe bale is 2 , and the altitude alſo 2 7. 


6ndn—4 nun, 2 2d*n—6dn*+4n? WW" 
We adi [ 


| 4dn — qn* E N 39 
(= — x ——=E ZE* x XE) repre- 


ſent ing the Cone ZX, the aggregate; dd n 
will repreſent the Scctot of the Sphere ZX- 
YA, which for that teaton will be equal to 
a Cylinder, the diameter of whoſe bale / 1 \ 


PPV 
and the altitude 2 d, or to a; Cone; the dia- 
meter of whoſe bale is / dn, and the altitude 
24, or alſo in a Cone, the Radius of whole 
baſe is / dn, and the altitude : d = x (it be- 
ing reciprocally as 44n : dn::2d4: f d,) that is, 
to a Cone, the Radius of whoſe baſe is the 


Line AZ, drawn from the vertex to the 


circumference of the baſe of the ſegment, (for 
AZ* = TA x AE = dn, ) and the altitude r. 


And this is the next famous Theorem of Archi- 


medes, concerning the ſolidity of the ſecor' 


of the Sphere, via. That the ſefor of a ſphere 
is equal to a Cone, whoſe baſe is a circle de- 


ſcribed by a Radius equal to a line drawn from 


the vertex to the circumference of the baſe of the 
| ſegment, and whoſe altitude 7s equal to the Ra- . 


dius of the ſphere. 


And thus I think I have compleated that 
which belongs to the ſolidity of a [phere, and 
its parts, with ſufficient brevity and peiſpi- 
euity. From hence we ſhall deduce the Re- 
ſolution of the other Problem, which I pro- 
poled concerning the Lurface of the ſegment 
of a ſphere ; and then of the whole ſphere. 
To obtain this, as we ſuppoſed before, a Cir- 
cle to conſiſt of concentric Peripheries, and 


the Sector of a Circle, of - concentric Arcs, (in 


the number of which, the greateft, and the 


leaſt or a point is reckon'd ..; So now we 


ſuppoſe ſpheres to conſiſt of concentric ſphe- 


rical ſuperficies, and the Sectors of Spheres, of 


7 like concentrie fuperfi- | 
1 as for example, the 
lector of the ſphere Z AE, 
\ , Ofrhe ſuperticies BZ, CZ, 
PZ, EZ, &c.) which. 


luppoſixion indeed ſrems 


ſo ealy aud natural, that 


iu my judgment ti luffi- 
| BE ELIE a 


* 
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cient only to propoſe it; neither is a fur. 


ther explication wanting to gain an aflent 


to It. | we | 5 18 
2. We ſuppoſe theſe ſpherical ſuperficies to 
be in a duplicate Ratio of the Radius of 
the ſpheres : This is the common affect ion 
of all like ſuperficies, and it leems to agree 
very well with the Tent” of ſpheres, be. 
cauſe they appear to be moſt uniform and ſj 
milar. But this Suppoſition might eaſily be 
_ evinc'd and eſtabliſn'd by the fame fort of 
arguing, as ſpheres are proved to be in tri- 
plicate proportion to their Diameters or Ra. 
dii; Or might have been join'd as a Corollary 
to Prop. 17. and 18. Elem, 12. where the lu. 
perficies of like Polygones are ſuppos'd to be 
inlcribed in ſpheres, having as well the ſuper- 
ficies in a duplicate, as the ſolidity in a tri- 
licate Ratio of the Diameters of the Spheres, 
heſe things being premis'd, let us ſuppoſe 
AE a Radius or the fide of the Sector of 2 
Sphere EAZ, to be divided into equal and 
incefinitely many ſmall pars, and the le&or 
AEZ to conſiſt of theſe ſpherical ſuperficies 
BZE, CZ, DZ, EZ, it will be evident that all 
thoſe ſuperficies in the Progreſſion are as the 
| ſquares of the Radii, that is, as AB*, AC, 
AID, AEZ, Sc. or as the ſquares of the num- 
bers 1, 2, 3, 4, Ce. waence by our ſecond Rule, 
the ſum of all theſe ſuperficies, that is, the 
fſector AEZ, will be = of as many ſuperfic ies 
equal to the greateſt FZ, that is, J of the 
grleateſt EZ, drawn into r the number of terms. 
Whence a ſector is equal to a Cylinder whole 
| baſe is + of the greateſt or extreme ſuperficies 
of the ſector, and whole altitude is y : Or to 
a Cone whole bale is equal to the ſuperficies 
of the lector, and, its altitude r, which is the 
laſt of Lib. 1.) but we juſt now proy'd that a 


ITE 

ſector is equal to a Cone whoſe altitude is r, ih 
and baſe a circle deſcrib'd by the Radius YE, Wit 
drawn from the vertex of the ſegment EYZ to 
the circumference of the baſe. Wherefore a yn 1 
Cone, whoſe altitude is, and baſe equal to, the 10 
ſuperficies of the leQor, is equal io a Cone of · 
the ſame altitude, whoſe baſe is a circle de- 
lerib'd by the Radius YE. 5 

And ſo the ſuperficies of the ſector EVZ. is 
equal to a circle deſcrib'd by the Radius IE. 
Which certainly is the principal Theorem of 
all thoſe that occur in the Books of Archi- 
medes, not is there found a more excellent 
one in all Geometry; viz. That the ſuperficies 
ef any ſegment of a ſphere is equal to a circle 
whoſe Radius is a right line drawn from the ver- 
tex of the ſegment to the 1 of the 
baſes: And hence, That the ſuperficies of an He- 
miſphere is double to the baſe, or equal to two 
great circles of the ſpheie ere. 
For in this Cate YE* = AZ* + AY* —2 
AE, and conlequently a circle deſcribed by 
the Radius YE is equal to 5 1 
two circles deſcrib'd by the 
Radius AE, Whence allo, 
the ſuperficies of the whole 
ſobere is quadruple 4 circle 2 
having the ſame Radius with 
the ſphere, that is, quadruple 5 5 
the greateſt circle in the ſphere; and equal to 4 
circle whoſe Radius is the diameter of the ſphere, 
From hence it follows, That the ſuperficies of a 
there is equal to the ſuperficies of a Cylinder of 
the ſame heighth and breadth ; for the ſuperficies 
of that Cylinder is quadruple to the baſe, 
as we ſhall ſhew hereatter. And thele are the 
moſt noted Theorems of Archinedes, Nay, 
from hene all thoſe things follow, which he 
| | Een Hs has 


514) 
has written concerning the ſuperficies 9 
'{pheres, and their ſegments, So that from the! 
rhele few and ealy Suppoſitions, I have demon. lik 
ſtrated whatever ſeems to be of any Note in ou 
the Books Of the Sphere and Cylinder. 
1 will only add, that after by the method eite 
* of Archimedes, (tor I think ſcarce any other M'*. 
can be "invented, beſides ours, for finding on. 
the ſolidity) the ſuperficies of ſegments ar Ml 
tound equal to the ciicle deſcribed by the of 
Radii IE; hence it will plainly follow, that lin 
the ſuperficies of lpheies, and thence of like“ 
lectors are in a duplicate ratio of the Radii 
of the ſpheres; and conlequently from the 
ſuperficies thus found, the contents of ſeg. 
ments, and of whole ſpheies may be mutual} 
deduced, and that very clearly and expedi- 
tioully after this manner. Becauſe in the ſe. 
ctor EAZ (fig. Pag. 51 1.) the ſuperficies BZ, 
CL, DL, EL, proceed as the ſquares deſcrib'd 
upon AB, AC, AD, AE, that is, as 1, 4, 9,16, 
c. the whole lector will be equal to + of as 
many luperficies equal to the greateſt EZ, or 
E x7, that is, to a Cylinder whoſe bale is 
3 EZ, and altitude , or to a Cone whole 
bale is EZ, and altitude y. But EZ is ſuppo- 
ſed equal to a circle whoſe Radius is XE, 
wherefore the lector EA is equal to a Cone 
Whole bale is a circle deſcribed by the Ra- 
dius YZ and altitude re Which is Archimes- 
des's univerſal Theorem for the contents of 
Circles, Whence if from this the Cone ZAE 
ſtanding on the baſe of the ſegment EYZ, 
and Having the vertex at the. center of the 
ſphere A, be ſuhducted, you'll have that ſeg- 
ment EYZ. But when the ſector EVZ is a 
Hemiſphere, there will be no ſuch Cone to 
be lubducted; and for that reaſon a Cylin- 
der whole bate is; EZ, and altitude 7, - 
. oa de rr nn 
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me Cone whoſe bale is 2 EZ, and altitude 
likewiſe r, will be equal to the whole ſphere. 
But the Super ficies of the. Hemiſphere EZ, is 
proved to be equal to two of the greateſt 
circles in the ſphere, whence the whole [phere 


is given. This is Arc himedes's fitſt and prin- 


cipal Theorem, for the content of a ſphere; 
whence tis eaſily deduced, that a ſphere is > 
of a circumſcrib'd Cylinder, that is, of a Cy- 

linder whoſe altitude and diameter. of its'baſe : 


is equal to the diameter of the ſphere, __ 


The Doctrine of our other -{4jchimedes] | | 


ſeems to make againſt, and ſubvert the new ' 
and celebrated Method of Indiviſibjes, and is 
preſs'd to that end by Tacguet ; for inſtance, : 


(Prop. 2. (ib. 2. Cylindr.) For the uſual proceſs. 


of that method ſeems to exhibit the dimen- 


ſion of the ſuperficies of a Cone, (as alſo of - 


a [phere, and of other Curves) different enough 
monftrated: As for exam 

ple, let us ſuppole ABCD 
a right Cone, whoſe Axe 
is AX, and bale BCD, and 
plane 8 X & drawn, at 
pleaſure, parallel to the 
baſe BCD. And ſince, as 
Diam. BD : Periph. BCD :: ®©' 
Diam. : Periph. G X 4, 
and ſo every were it will 
be (according to the Method 


from what our Author and others have de- 


of TIndiviſibles, and by 12. 5.) as Dian. BD, 
to Periph. BCD, fo is the triangle ABD, con- 
ſiſting of thoſe parallel Diameters, to the 
Conic Suferficies ABCD, conſiſting of thole 
Peripheries, i. e. Diam. BD: Pejiph, BCD:: 


— Wess 
| K K 2 | | AX | 


AX x BD: AX x Periph, BCD 
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AX « Periph. BCD OO 
— -——— Will be equal to the ſuper. 

33 | " | 
ficies of the Cone; which is falſe and contra. 
ry to what was demonſtrated juſt now. Fot 
we demonſtrated that the ſuperficies of the 

3 AB * Periph. BCD 


Cone was 


Inn anſwering this Object ion, we lay, that 
the Method of Indiviſibles, in the ſpeculation of 
Perimeters, and of Curve Surfaces, proceeds 
otherwile than in the ſpeculation of plane Sur. 
faces and lolid Contents, It does indeed ſup. 
pole that the Area of plane Figures conſiſts 
as it were of parallel right lines, and the con- 
tents of lolids of parallel Planes, and that 
heir number may be expteſs'd by the altitude 
of the Figures: But it by no means ſuppoles, 
that the Perimeters of plane figures conſiſt of 
points, or the ſuperficies of ſolids of lines, the 
number of which may be expreſs'd by the al- 
titude of the figure. As for example, altho' 
the triangle ABD (in the laſt figure) conſiſts 
of lines parallel to BD, the number of which 
5 is exprefled by the number of points in the 
1 perpendicular AX, that is, by the length of 
4 the perpendicular: Yet it would be abſurd to 
| luppole that the line AB conſiſts of points, 
whole number may be exprefs'd by the num- 
ber of points in a lefs line AX. For altho' 
the right line r drawn thro” each infinitely 
[mall part of AX, divide AB into as many 
infinitely ſmall parts, yet thole parts are not 
of the fame Denomination or Quality with 
the parts of AX, but ſomewhat greater than 
them; fo that if the parts of AA be look'd 
upon as points, the parts of AB are not to be 
called points, but greater than points; and 
on the comtary, if the parts of AB be called 


E 
paints, the parts of AX are to be look'd upon 
as leſs than points, if it be lawful to ſpeak 
ſo. For the points which are treated of in 
the Method 3 Indiviſibles are not abſolutely 
points, but indefinitely ſmall parts, which u- 
 furp the name of points, becaule of the Affini- 
ty. Since therefore points don't admit of great- 
er and leſs, the name of points is not at the. 
ſame time to be attributed to the parts of diffe- 
tent magnitudes; conſequently tho' the number 
of the greater parts of AB may be exprels'd by 
the number of the lefler parts of AX, yet the 
number of points in AB can no ways be ex- 
preſſed by the number of points in AX, (that is, 
by the number of parts in AX, equal to the 
numder of parts in AB, which are called points.) 
The line AB has as many points as there are in 
it ſelf alone, or another line equal to it (elf, no: 
can it be determin'd by any other meaſure. Af. 
ter the lame manner, this method don't ſuppoſe 
the conic Surface ABC to conſiſt of as many 
parallel circumferences perpetually increafing 
from the vertex A, or decreaſing from the bale 
BD, as there are points in the Axe AX, bur ra- 
ther of as many thus increating or decieafing as 
there are points in the fide AB, For jn the 
Revolution of the line AB abou che Axis AX, 
(whereby the luperticies of the Cone is generated) 
every point in the line AB produces a circum- 
- ference, and conſequently more circumferences 
are produced than the points contained in the 
Axis AX. Therefore if you would extend the 
Method of Indiviſibles to the ſupetficies of ſolids, 
and ſuppoſe thoſe ſuperticies to conſiſt of paral - 
Tel lines, you ought not to compute this by the 
parallel Areas conſtituting the lolid, that is, nut 
to number thoſe Areas by the altitude of the fo- 
lid, but by other lines agiecable to the condition 
of each figure. Which lines, in figures that ate 
not irregular, may eaſily be determun'd ; For in- 

SS 1 . Rates 
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ſitance, in the equilateral Pyra. 
mid ABCD, whoſe Axe is AX, 
lluppoſing that the lateral ſur- 
face of the pyramid conſiſts of 
Perimeters of triangles, pa- 
\ D rTallel to the bale BCD, theſe 
2 = - an neither be computed by 
the altitude AX, nor by the fide AB, (for by the 
former, the thing requir'd, would be wanting of 
the true Dimenſion, and by the latter *rwould 
exceed it ) but by the line AE drawn from the 
vertex A perpendicular to the ſide BC of the baſe : 
The reaſon of which is, that every plane fide of 
a Pyramid, as ABC, conſiſts of parallel right 
lines computed by the altitude AE. After the 
lame manner, ſuppoſing that the fuperficies of 
25 the Hemiſphere BAD, 
conſiſts of peripheries of 
fg circles parallel to the 
N bale BCD, the number of 
them is not to be compu- 
— ted bythe Axis AX, but 
by the Quadrantal Arc 
1 I Az ene every: 
4 point of the Arc AD in revolving produces 4 
=—_ circumference ; and fo any ſuperficies, whether 
1 plane or curv'd, which is conceived to conſiſt of 
equidiſtant right or curv'd lines, is to be compu- 
ted by a line cutting thoſe equidiſtant lines per- 
pendiculaily, For ſince thoſe equidiſtant lines, 
in this Method of Indiviſibles, are not conſider'd ab- 
= ſolutely aslines having an infinitely ſmall breadth, 
* which is the lame with the breadrh or thickneſs 
4 1 of the point deſcribing thoſe equidiſtant lines in 
their Circumvolution, and ſince the lame equi- 
diſtant lines divide the line cutting them per- 
_ pendicularly into parts meaſuring its breadth, 
thoſe parts are to be look'd upon as ſuch fort of 
points, and conſequently the number of equidi. 
Rant lines, or the lum of thole breadths is to be 
Rey x 1 | Com- 


lels points. 


1 


| computed by the number of points in the lige 


cutting them perpendicularly, that is, by the 
length of that line, and not by a line of any 
other length, for that will conſiſt of more or 


Hence therefore in the ſpeculation of the ſu- 
perficies of lolids, the Method of Indiviſibles is 
not unuſeful, but rather very commodious, pro- 


| vided 1t be rightly underſtood, and applied ac. 


cording to the Rule preſcrib'd. For by the 
help of it even theſe ſuperficies may be found, 
it lo be we have ſome convenient Data pre- 
ſuppos'd, on which the reaſoning may be found. 
ed: For inſtance, we might by the help of it, 
inveſtigate the ſuperficies of a Cone, by rea. 


ſoning after this manner. 


Ik the ſupeiſje ies of the cone ABC (fig pag. 515.) 
be divided into innumerable Peripheries of cir= 
cles SM parallel to the baſe BCD, the breadth 


of thote Peripheries taken together, make up the 


lide AB cutting them perpendicularly, and con- 

ſequently there will be as many Peripheries as 
there ate points in the line AB, that is, their 
number may be expieſsd by the number of 
points in AB, or by its length. Whetefore if 
you draw perpendicutars e the Peripheries 

10 every point of AB, a luperficies will be made 
out of thoſe perpendiculars equal to the ſuper. 


| ficies of the Cone; bur that Lopes will be 


a triangle, whoſe heigith is AB, ang, ale equal 
to the greateſt Periphery BDC, and fo the ſu- 
perficies of rhe Cone will be == AB x Periph. 
BD(, which concluſion agrees with the things 
laid down and demonſtrated by Archimedes. 

After the lame manner, if you take any right 
Jine 42 equal to c ; . 
the quadtantal Arc 
„ 1A 

{phere(in pag 518.) U,, W 
(( es 
points 4 kt the f 
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pendicylars py be erected equal to the Radii 
MN of parallel cireles MOM paſling thro? the 
correſponding points M of that quadrantal Are, 
the greateſt of which et let be equal to the Ra. 
dius BX of the baſe of the Hemiſphere : The 
figure al will contain the Radii of all the cir- 
cles of whole Peripheries the ſuperficies of the 
_ Hemiſphere conſiſts, And if the perpendicular 
tu. Gd be erected equal to the Peripheries 
MOM, BDB, there will be made the figure 464 
equal to the ſuperficies of the Hemiſphere. The 
_ dimenſion of which figure if you can by any 
means find (as in this caſe you are to find the 
| Area of the figure @{4Z) thence you will eaſily 
deduce the content of the ſegment of the ſphere, 
agreeing to what you may gather by any law- 
tu! realuning. Which Obſervation, I think, 
will not be unuſeful in Geometry, 


Zenith or Vertical 


SUPPLBMENT 
Containing ſomePraQical Corollaries 
_ deduced from ſome ofthe moſt ma- 

terial Propoſitions in EUCLIDE, 


= gle ACD ſhall bs equal 
„ward oppofite ones A 
DA and bþ taken 
= 12117 +: 408607. coir 
Hence we ſee the Reaſon 
and determine the quantiry 
of the difference between the 2 | 
true and apparent place of 
a Star, commonly called Pa- 
rallax; tuppole G 
the center of the - 
Earth, O the place 
of Obſervation up- & 
on the Surface there. | 
of, S a Star, Z the 


point; the Starac- 


522  COROLLARIES fon, 
| cording to its true place, makes with the Ver- 
tical point Z, an angle SCZ at the center of 
the Earth, but at the Eye of the Obſerver at 
O it makes the angle SOZ according to its 
apparent place; but the angle SOZ is equal to 
the ſum of the angles S and C; then the angle 
S is the difference: 2 and SOZ, If there- 
fore you ſubtract theFangle C found by Cal- 
culation from SOZ found by Obſervation, the 
remainder is the angle S the Parallax, but in 
Practice ſubtract the Parallax from the appa- 
rent Complement of Altitude, the remainder is 
the true Complement of Altitude or Zenith 
Diſtance required. . | 1 
Lib. r. Prop. 3 2. part 2. 
In any right. lined triangle the three angles taken 
together are equal to two right angles, or 180 
Degrees; and therefore if one angle be right, the 
Ge two taken together will be equal to one right 
angle. J 8 
Hence in Navigation when the Courſe is 
given, its Complement (viz. the other acute 
angle) is found by ſubtracting the angle of the 
Courle from go degrees, and vice versd; and in 
any oblique triangle, if two angles be given 
the third may be found by ſubtracting their ſum 
from 189 Degrees. e 
| OY W Lib. 2. Prop. 4. 3 5 4 
If any line be divided unequally, the ſquare of 
each part and two refangles under the parts will 
be equal to'#he ſquare of the whole line; or in 
numbers thus, let the number be 7 divided une- 


. 


| 


qually into 5 and 2, 1 | 
The {quare of 5 E — — | 28 
The {quare of 221i — 
The rectangle under 5 and 2 vi. 5 times 2 - 
The ſame again k — — 10 
The Sum equal to the ſquare of 7, viz. . 49 
„ f Oo On. 


EUC LIDE Elements. : 
© Geometrically thus, let the E. EA 


line HI be divided unequally „ 
in G, then is HF the ſquare | \_ , 
of HG, and GB is the ſquare { \N ot 
of Gl; alſo GD and GA are H- IN 
two rectangles under HG and 1 | 
GI, and theſe four fill up the. A CR 
ſquare AD, viz. the ſquare of 353 
AB equal to HI which was to be proved. , 
We have from hence a plain demonſtration. 


N 


of the Method made uſe of in extracting the 


Root of any ſquare Number; as for inftance, it 
is.. required to extract the ſquare root of 4624, 


which let be repreſented by the ſquare ABDE; 
the root ofjq624 is 68, which let be repreſented 
by any fide of the ſaid ſquare (which in this 


Cale are always equal) as N AB, which is 
divided in C, the part A E 
Tens in the root, viz. 60 (which is exprels'd by 


6 in the place of Tens) and the latter ſegment 


CB the laſt figure in the root viz. 8. and then 
the work williftand thus © 
1 508: 

0000. 


The practice as deduced from hence is thus 5 
Having placed and pointed the figures as uſual, 
I find the greateſt root in the firſt Period (46) 


is 6 which in the place of Tens is 60, which if 


multiplied by it lelf is 3600, which takes a- 
way the {quare EFGH whole fide or root is HG 
equal to AC. The next ſtep is to find how much 
the ſegment CB is, which is both the fide of the 
ſquare CGIB and the breadth of the Parallelo- 


grams, which becauſe they are two, the Root 6 
is to be doubled and placed on the left hand of 
the remainder of the former ſtep with the ref 


of the figures brought down; then how oft 12 


in lez, which is 8 times, ſer 8 in the root and 


L 1 3 „  \' 


921 


repreſenting the 


, $624 (68 © 
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allo after the 12; multiply 8 by 8 it makes 6 


which takes away the ſquare BCG], then if the 


former root 60. viz. HG had been multiplied 


by CG equal to CB it had taken away the Pgr. 
AG; therefore the former root is doubled, and 


takes away both Pgrs at once, viz. AG and GD, 


and thus is the whole ſquare AB DE taken away, 


If there are more figures in the root it is but 
to renew the Operation in the ſame manner as 


before, and the reaſon may be conceived by di- 
viding the line AB into as many parts as there 


ate figures in the root, and then the Nature and 


Uſe of the ſeveral Operations will appear very 
evident. SEL Ck ING: 


Tze ſquare root is of very extenſive uſe in 


Mathematics as in that famous Theorem 


VTV“ 
J%%%%/ a a 
H dror'd that int he 
X Triangle ABCthe 
quae BE of the 
Hlipothenuſe BC 
s equal to the 
1 „„ 1 
3 4 GG *©Leg BA, and the 
es. Fe | ſquare AI of the 
together. 
HFlence in Na- 
My ap if the 
difference of 
Latitude and 
Departure be 


5 ME 


given the diftance may be found, only by the 


elp of the ſquare root; for add the ſquare of the 


difference of La:itude to the ſquare of the de- 


parture, the ſquare root of that ſum is the Di- 


Eucrrp 's Elements. 


ſtance; but if the Diſtance be one of the Data, 
the ſquare root of the Difference of the ſquates 


of the parts given is the part or fide required, 


Lib. 6. Prop. 4. 


Ia equiangular Triangles the ſides about the 


equal Angles are propoſtional. TIT 

Hence, r, We have a method to meaſure any 
inacceſſible Height, if upon plain Ground, as 
ſuppole a Tower by the Sun at any Altitude, it 
matters not, nor need the Altitude of the Sun be 


known at all; for make a mark exactly where 


the Shadow of the top of the Tower falls, and 
at the ſame Moment ſet up a ſtick of any given 


5 15. | 


length, and meaſure the length of each ſhadow 
ſeparately, it will be as the length of the ſhadow 


of the ſtick to that of the Tower, lo the length 


(or heighth) of the tick to that of the Tower; 
thus let TB be the Tower, SC the ſtick, then 
becauſe the lines SB and TA are parallel, and 


SC and TB are alſo parallel, and both perpen- 


dicular to the right line CA; the Triangles 


SCB and TBA are equiangular, and therefore 


as CB to CS lo BAtoBT”. . 
2. From hence is derived allt! Operations 
by Sines, Tangents and Secants, ir we rarely 
meet with a triangle whoſe ſid chat we make 
radius is. juſt 1. 090, 080, c. but having 2 
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line AD aud cuy Al any, where in E; alſo 


COROLLARIES fron 
ſufficient Data, aſſume a triangle in the Table 
whole radius is an even decimal Number, and 
angles equal to thoſe in the given triangle, and 
then as the radius in the table, to the number of 


parts in the ſide made radius in the given tri- 


angle, ſo the Sine, Tangent, & c. in the table, to 


the number of parts contained in the ſide made 
Sine, Tangent, c. in the laid triangle, becauſe 
of the Proportion of the fides of equiangled triangles; 


and thete proportions may be altered or inverted 
at pleaſure according to what is given or te- 
quired, as Euclide largely demonſtrates in the 


fifth Book, introduced with proper Definitions of 
which way of Reaſoning the following Problem 
of my Friend 7. A. may be a proper Specimen. 


To divide a line AD ſo, that as the whole 


Ine AD to the part DE fo AB to BE. 


 CONSTRUG TION, 


5 Draw Al ard DF to make z y angle with the 
from 


88 


tional, alſo the triangles FGE and 


z dhe a ka of radius ſubrra& the ſquare of the — 


EucriDbE's Elements. 527 


from any point in EI draw LK parallel to EF of 
length at pleaſure, which divide equally in H, 


making LH equal to HK, and through H draw 


FI parallel to AD; then from H and K through 
E, draw HEB and KE Ci; then ſhall the Iine be 
divided in B and ON ſo that as We to DC fo 


AB to BC. 


For the triangles FEI and HLI are  propor- 3 a 2.6 
HGK are 
ſimilar, þ becauſe KH is parallel to FE, and b Conftr. 
the angles KGH, and FGE are c 2 There. C 15+ 1 
fore 
As FI: FE : H: HL. '® 
Therefore as HK (HL): H:: FE; Fl. 
By Permutation, as HK: FE:: HI: FI. 
But as HK: FE :: GH: FG. 
Deftroy the firſt Terms in the two laſt pro- 
portions (being the ſame in both) it will be as 


"BY FI :: GH: FG. 


By inverle ratio, as FI: HI: FG: GH. 
By Permutation, as FI: FG :: HI: GH, Ga? 
But the triangles FEG, GEH, HEI are pro- | 


portional to the triangles DEC,CEB, BEA, 


Therefore the line AD is divided in the ſame 
proportion as the line Fl, viz, AD: DOC,: 
AB : BC. Which was to be „ 

From theſe two excellent Propofitions before 


mentioned, Viz. 47. I. and 4. 6. may be deduced 
the wanderful Analogy of the Sines, Tangents 
and Secants, amongſt themſelves, and from that 
Y proportion. to find one by the help of another; 


For 


In the Quadrant ACG, let the angle DAB be 


: 3 Degrees, then is AD or AC radius; DB is the _ ' | 
Sine of 35, CE is the Tangent, and AE ihe Se. i 

cant of 35 ; alſo AB equal to FD is the Sine : i 

| Complement of 35; now if the Sine of 35 DB is | | i 


given to find the Sine Complement AB, from | 


Ll4 1 Sine 
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Sine DB, the 
ſquare Root 
of the Re. 
mainder à is 
the Sine Com: 
plement AB 
required; and 
by the ſame 
means the 
Sine may be 
found by the 

help of the Sine Complement, radius being al- 


ways given. 


Again, if the Tangent CE be given and the 
Secant AE required, add rhe ſquare of Radius 


Ad to the ſquare of the Tangent CE, the ſquare 


b 7. 1. 


as (AE) Sine Complement, to( 


root of that tum 6 is the Sccant AE required; 
and vice vers& if the Sccant be given and the 
Tangent required. 
Again, they may be found by their Analogy 
or proportion to one another; for in any angle 
BD)Sine, c 10 AC) 
Radius, to (CE) Tangent of the ſame arch. 
Again, as Sine Complement AY to radiug 
AC, lo radius AD to c Secant AE. | 


Or ik the Tangent be required, it will be as 


radius AD to Scgant AE, lo Sine DB toc Tan. 


| gent CE. 


If the Tangent be given to find Tangent Com- 
plement the Proportion is, as Tangent of any 
arch is to radius, ſo is radius to the Tangent 


Complement of the ſame arch; for CE is the 


Tangent of the arch CD, and GH is the Tan- 


beat of its Complement DG, and the triangles 


ACE and AGH are ſimilar and equiangular, 3 


4 becauſe the {Jes GH and AC as allo the ſides 


CE and AG are parallel, that is, the angle EAC 


is equal ta AHG, and AEC equal to GAH, 
therciore the Legs ſubtending thi equal angles 


6 are e Proportions that is, as Tangent GE 13 


191 uy. 


. 4 »v « #7 


_Evcripe?'s Elements -- Wah | 
radius AC, ſo radius AG to Tangent GH, the | 
Tangent of the angle GAH, or arch GD the | 
Complement of DC. | 

By the ſame Rule the triangles ABD and | | 
AGH are equiangular and proportional, that is, "| 
as Sine BD to radius AD ſo radius AG, to AH | 
the Secant of the angle GAH or Complement | i 

of the angle EAC. | 

And for the {ame reaſon, as Sine Complement N 
of any arch is to radius lo is radius to the Se- 

"gant of that ach. | 

Thus in thoſe three ad uſeful. Proportions — 1 | 
we have brought radius to be the two middle | 

terms iz. I 

r. As Sine to radius ſo radius to Secant Com- — 

plement. 1 5 i 

1. As Sine Complement to radius ſo radius to ” 
"Secant, - DE N 
-- Js "ol Tangent to radius, fo radius to Tangent 

Complement. = 

Hence the ſquare of radius is equal to the 

rectangle under the Sine and Secant Complement A 

of any arch (and conſequently to that under the 5 

Sine Complement and Secant) and alſo to the - 

rectangle under the Tangent and Tangent Com- 1 
plement of any arch, and conſequently theſe rect. : — 

angles ate f equal to one ancther. „ | 

There are allo other Analogies or proportions f 1.45.1 1 

of the Sines, Tangents and Secants amongſtt | 

themſelves, which may be deduced frem this . : 


Propoſition, where Radius is not twice expreſs'd, 
as in the Similar triangles ABD, ACE; for as | 
Radius AD to Sine DB fo Secant AE to Tan- 1 
ent CE. Alſo as Sine Complement AB to Sine = 
55 lo Radius AC to Tangent CE; and from =_ 
hence it we uſe the natural Sines, Tangents, Ge. 5 
multiply the ſecond and third Terms together 
and divide that product by the firſt (as in the 
common Rule of Three) the Quotient is the 
W's fourth Term Or as ip the Cale hs 


. 


$59 
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(as Sine Complement of any Arch to Sine ſq 
Radius to Tangent of that Arch) multiply the 


natura! Sine of any Arch by Radius and divide 
the product by the Sine Complement of the ſame, 
the Quotient is the Tangent of the ſame Arch, 


Cc. | ITS. | | | * 

But becauſe in Logarithms Addition performs 
Multiplication, and Subſttaction performs Divi- 
fion, we may hence deduce theſe uſeful and ne- 
ceſſary Concluſions. 35 1 
_ «ft, Subtract the Logarithm Sine of any arch 
from twice radius, the Remainder is the Secant 
"Complement of that arch. 2. (which indeed is 


the ſame) Subtract the Sine Complement of any 


arch from twice radius there will remain the 


Secant of the ſame arch. 3. Subtract the Tangent 


of any arch from twice radius there will remain 
the Tangent Complement of the ſame arch. 
4. Add the Sine and Secant of any Arch toge- 


ther, and from their ſum abate Radius the 


1emainder is the Tangent of the ſame Arch, 
5. Add the Sine Complement of any Arch to 
the Tangent of the ſame, and their ſum abating 


Kadius is the Sine of the ſame: And this may 


be of excellent uſe in Books and Tables of 


 Logarithmic Sines, Tangents and Secants, for 
immediately recovering any Sine, Tangent or 
Secant that is defac'd or obliterated, which 


could not otherwiſe be done without a great 
deal of Trouble. 5 6 


From hence this may be further obſerved. _ 
t. That radius is a mean proportional between 


the Tangent of an Arch, and the Tangent Com- 
plement of the ſame a Arch, and therefore if 


_ the arch HK be 90, ris. BH 79, and BK 20, 


Coll» 


. EUCLIiD®?s Elements. 
line Ch to E, then is 

BC the Tangent of 

70, and BE the Tan- 


continue the Tangent 


gent of 20. Biſſect CE 
obs in D, and with the 
ms Extent DC or DE 
VI. draw the ſemicircle 
mos EAC, it ſhall paſs 
3 through A the center 


of the circle GBEF, and 
be ah mean propoi- 
tional between EB and 


Secant of the diffe- 


OLD: -: 


n 


| DU becauſe both ſemi- 
' diameters of the 


ence between HB and BK is thus proved. BR 


40 5 bY 


2. Half the ſum of 
the Tangents BE and 
fo BC (viz. ED or DS) 
I” ſhall be equal to the 


E rence of the ſaid 
_ Arches HB and BK, 


For A0 is equal to 


| Lame ſemicircle EAC, and is the Secant of the 
Arch LB, now that the arch LB is the diffe- 


Y The angle ABC is c right, becauſe BC is e confr. 


a Tangent line, alſo EAC is right, becauſe HK 


its meaſure is a 4 Quadrant, therefore BAC and d conſtr, 
BCA together is equal to e one right angle, allo e 32. 1. 


| EAD together with DAC are equal to one 
right angle, but DAC is equal to DCA f be. 
| Cauſe their oppofite ſides are equal, therefore 


f 18. I, 7 


DCA (ECA) with EAD are equal to one right 


angle, but DCA with BAC are allo equal to one 
right angle; take away DCA common to both, 


there remains EADg equal to BAC; again from the 


tniangles BAC and EAD take away” BAN com. 


mon 


o 


. —— 


—— — — ; æ W — — 


g3. ax. T. 


h 3. Ax. J. 


This wonderful proportion beten the Sine 


to give a true underſtanding of the Nature a 
Application of them, and Reafdns of the chah- 
ging Secants for Sines, C5. as is commonly d e 


COROLL ARIES from 
mon to both, there will remain EAB þ equal tg 
DAC; therefore DAB is the. difference between 
the Alches HB and BK which was. to be pro- 


ved; and hence half the ſum of the Tangents 
of any two Aiches which, together Make a 


Quadrant, viz. ED = DE AD the halt ſum 


of the Tangents BE + BC is \he Secant of LB 
the diffeience of the laid Archys, Vhich was 70 


be demonſlrated. ; 


Tangents and Secants amongſt chamlelyts ſer 


In Trigonometrical Operations. 
But whereas in this ene the 


Analogy of Sines, Tangents and Secants amongſt 
themſelves, and alſo in all other Trigpnome- 
trical Operations there is frequent uſe 4 

the Rule of Proportion, otherwile called the 


jade of 


Rule of Thiee, which (if, direct) is} always 


perform'd by multiplying the-xwo laſt Terms 

together and dividing the produtt<by rhe-firit ; 
or if done by Logarithms, to add the two laſt. 
Terms together, and from their ſum ſubtract 


the fi ft, &c. it may not be amiſs to give a de. 


monſtrati ve Reaſon of theſe Methods of Ope- 
ration, which may be done from 


„ ͤ ee e 
If four right lines be proportional, the rect angle 


compre bended under the Extremes, or fiſt and laſt 
Tem, is equal to the Rectangle comprebended under 


the means or two middle Terms [See the Demonftra- 
tion in Lib. 6. Prop. 16.] as if we aſſume four Mag- 
nitudes 4, B, C, D, proportional, as AtoB ſoCio 
D, the rectangle under B and C 1s equal to that under 
A and D, viz. the Product of C and B multiplied 


together is equal to that of 4 and D ſo multi- 


| EuCLiDE's Elements. - 023. | 
plied. Now in the common Rule of Three, there | 
are always three Numbers given to find a fourth, 
which ſhall have the ſame Proportion to the 
third as the ſecond hath to the ficſt, it will 
follow that the number required is to be ſuch 
2 number as when multiplied by the firſt Term 
the Product ſhall be equal to that of the ſecond 
multiplied by the third; bur as Multiplication 
and Diviſion undo each other, the way to 
know what number it is which multiplied by 
any given Number the product ſhall be equal 
to another given Number, divide the (aid Num- 
ber by the Number to be multiplied, the Quo- 
tient is the Number required; as for inflance, 
I would know what Number multiplied by two 
is equal to five Multiplied by four, five Mul- 
tiplied by four the Product is twenty; divide . 
| twenty by two the Product is ten zlo ten multi: 
plied by two is equal to five multiplied bf 


c | 
„Or in the Paralle. A 
lograms annex'd,that ,_— 
maik'd A hath one | 

fide five the other 
four paits which by 


* 


lines continued LL 

ahi, &- EE 
J Dee TOR 
times four) ſmall FT TT TT a 
ſquares, the other AIR 


breadth is bur two, and it is required to know. 
how long it muſt be to contain likewiſe twenty 
fquares, or as it i bur two ſquares in aa 
how often that two muſt be repeated to make 
twenty, which is cen times, as appears by the 
figure, Which proves thai, ten in length, and 
2 in br:4ath is alectangle equal to 5 in len th and 
four in breadth; and as iu four Lines or Magni- 
tucdes proportional as befole, the rectangle under 
| BF: | 


534 
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the means are proved equal to that under the 
Extreams, and the unknown fide of one Paral- 
lellogtam is found by dividing the other Paral- 


lellogram by ihe known fide; from hence ariſeth 


the Kealon of multiplying the ſecond and third 


Terms together in the Rule of Three, and di- 
viding that product by the firſt to find the 


fourth Te: 1 required which anlwers theQueftion, 


The Rule of Three Reverle- will admit of a 


like Demonſtration tho? of a quite contrary 
Natuie to the former; for whereas in the Rule 


of Three direct, more requires more and leſs re- 
guires leſs; in this, more requires leſs, and leſs 
requires more; or in the former Parallellograms 
when the breadth of that mark'd B is deter- 
mined to be two, the more the length and breadth 
of that mack'd A, the more muft be the length 
of that mark'd B to make it equal to the other; 
but in the Inverſe Rule of Three more requires 
Jes, &c. viz. when the length and breadth, of 
one Parallellogram is determined, then the grea- 
ter the length, the leſs breadth 1s;required in 
another to make it equal to the former. The 
nature of the Inverſe Rule of Proportion (com- 


monly called the Backer Rule of Three) is beſt 
demonſtrated, Lib. 6. prop. 14. where it is 


proved that equal Parallelograms, having their 
angles equal, have the ſides about the equal 
angles reciprocal ; and thoſe Parallelograms, 
which have equal angles and their ſides re- 
ciprocal,aie equal, ſee Lib. 6.Prop. 14. where you 

| have. it demonſtrated: As in the equal Paralle- 
lograms A and B before mentioned, if applied 
according to that Demonſtration it is made 
evident; for ſuppoſe there is given the rectangle 
A Whole ſides are four and five, and the leſſer 

fide (two) of the rectangle B, then as the leſſer 

fide (two) of the rectangle B to the leſſer fide 
four of the rectangle A, ſo reciprocally the 
| greater fide of the rectangle A, viz, five, to the 


greater 


* kr If . A. ci. act. <; 2 
\ K '. —_— - 


j ⁰˙ͤ—˙•hꝙnm 1  aks = 


E UC LIDE?'s Elements. 
greater {ide of the rectangle B which is ten, ſo 
that Inverſe Proportion 1s perform'd by Mul- 
tiplication and Diviſion as direct, and demon- 
ſtrated the ſame way if a due care be taken to 


conſider which two Terms to take together to 
make the rectangles equal, and to proceed to 


multiply and divide accordingly. _ | 
And hence we may conclude that Geometri- 


cal Proportion is, when, in four Numbers the 


firſt contains the ſecond as oft as the third 


535. 


contains the fourth, or the ſecond contains the 


firſt as oft as the fourth the third, c. or in 


three Numbers, when the firſt contains the ſe- 
cond as oft as the ſecond contains the third, 
Let the four proportional Numbers bez: 6::8: 
16. viz, 3 is contained in 6 as often as 8 is 
Or when the Proportion is in three Numbers, 
viz, at 4 to 6 lo 6 to q, that is, 4 is as often con- 
tained in Gas 6 is ing, and hence 6 is a mean 


Proportional between 4 and 9, becauſe the ſquare 


of 6 is equal to the rectangle under 4 and 9, viz. 
36, and the lame if the Antecedent be greater 
than the Conſequent, as 16: 4: 20:5; ori8- 
12 12 8. And for Proportions Alternate, 
Compounded, Divided, c. it is explained in 
the Definitions in the fifth Book. 
M.ͤultiplication and Diviſion are but Branches 
of the ſame Proportion, only with this Diffe- 
rence, that whereas there is in the Rule of Three 
three Numbers given to find a fourth, there ſeems 
in this Caſe to be but two Numbers (ſuppoſe 
Multiplicand and Multiplier) given to find a 
third, viz. the Product; or Dividend and Diviſor 
to find the Quotient: For in theſe Caſes, Unity 
or one is always the firſt Term, and the Propoi- 
tion is as t to the Multiplier ſo the Multipli- 
cand to the Product, ſo that as in the Rule of Pro- 
portion even ſo in this the deſign of Multiplica- 
tion is, having the length aud breadth of a Pa- 


rallelogram 
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rallelogram given to find the length of another 
Parallelogram equal to it, whoſe breadth ſball be 
one or Unity, and hence Multiplication may pro- 
perly be {aid to ſerve inſtead of many Additions, 
And as Multiplication reduceth a Quantity 
from a re&angle whoſe two ſides are given to- a- 
not her equal to it, one of whole ſides aze Unity or 
1, Diviſion performs the quite contrary; and hence 
? as in Multiplication it is as one or Unity to the 
. Multiplier, fo the Multiplicand to the product, or 
* conſequently (as before mentioned) rhe rectangle 
under the Multiplicand and Multiplier is equal tg 
the tectangle under 1 and the product; but in Di- 
viſion, as the Diviſor to 1 fo the Dividend to the 
Quotient, and from hence atiſeth the Reaſon in 
Multiplying by Logarithms which is thus per- 
form'd; Add the Logarithm of the Multipli- 
cand to that of the Multiplier, the ſum (becauſe 
the Logarithm of x which ſhould be abated is 
nothing) is the Logarithm of the Product, and | 
In Diviſion ſubtract cheLogarithm of the Diviſor 
from that of the Dividend, the Remainder ſhall 
be the Logarithm of the Quotient, and hence 
again to Myttiply any Number by its ſelf is but 
tc double its Logarithm, conſequently to ex- 
tract the (ſquare root of any Number is but to 
take half its Logarithm, which ſhall be the Lo. 
garithm of the ſquare root required, and again 
as the Cube of any Number is that Number 
multiplied by ir ſelf, and that product again by 
the ſame Number, conlequently adding three 
times the Logarithm of any Number or mul- 
tiplying it by three, the Sum or Product ſhall 
be the Logarithm of the ſaid Cube, and hence 
if the Cube root of any number be required, 
divide the Logarithm ot the Number by three, 
the Quotient ſhall be the Logarithm gf the. 
Cube root required. N 
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